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I/} (57) Abstract: The present invention relates to newly identified open reading frames comprised within the genomic nucleotide 
tin sequence of Streptococcus pneumoniae, wherein the open reading frames encode polypeptides that are surface localized on Strepto- 
00 coccus pneumoniae^ Thus, the invention relates to Streptococcus pneumoniae open reading frames that encode polypeptide antigens, 
£2 polypeptides, preferably antigenic polypeptides, encoded by the Streptococcus pneumoniae open reading frames, vectors comprising 
open reading frame sequences and cells or animals transformed with these vectors. The invention relates also to methods of detect- 
ing these nucleic acids or polypeptides and kits for diagnosing Streptococcus pneumoniae infection. The invention finally relates to 
£J pharmaceutical compositions, in particular immunogenic compositions, for the prevention and/or treatment of bacterial infection, in 
particular infections with Streptococcus pneumoniae. In particular embodiments, the immunogenic compositions are used for the 
treatment or prevention of systemic diseases which are induced or exacerbated by Streptococcus pneumoniae. In other embodiments, 
the immunogenic compositions are used for the treatment or prevention of non-systemic diseases, particularly of the otitis media, 
^ which are induced or exacerbated by Streptococcus pneumoniae. 
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5 NOVEL STREPTOCOCCUS PNEUMONIAE OPEN READING FRAMES 

ENCODING POLYPEPTIDE ANTIGENS 
AND USES THEREOF 

This application claims priority from copending provisional application serial 
10 number 60/283,948, filed on April 16, 2001, the entire disclosure of which is hereby 
incorporated by reference and provisional application serial number 60/284,443, filed 
April 18, 2001, the entire disclosure of which is hereby incorporated by reference. 

Field of the Invention 

15 The invention relates to Streptococcus pneumoniae genomic sequence and 

polynucleotide sequences encoding polypeptides of Streptococcus pneumoniae. 
More particularly, the invention relates to newly identified polynucleotide open 
reading frames comprised within the genomic nucleotide sequence of Streptococcus 
pneumoniae, wherein the open reading frames encode Streptococcus pneumoniae 

20 polypeptides, preferably polypeptides that are surface localized, secreted, membrane 
associated or exposed on Streptococcus pneumoniae. 

Background of the Invention 

Streptococcus pneumoniae infections are a major cause of human diseases 
25 such as otitis media, bacteremia, meningitis, septic arthritis and fatal pneumonia 
worldwide (Butler et aL, 1999; James and Thomas, 2000). Over the past 10-20 
years, Streptococcus pneumoniae has developed resistance to most antibiotics used 
for its treatment In fact, it is common for Streptococcus pneumoniae to become 
resistant to more than one class of antibiotic, e.g., p-lactams, macrolides, 
30 lincosamides, trimethoprim-sulfamethoxazole, tetracyclines (Tauber, 2000), meaning 
Streptococcus pneumoniae treatment is becoming more difficult. 

Thus, the rapid emergence of multi-drug resistant pneumococcal strains 
throughout the world has led to increased emphasis on prevention of pneumococcal 
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infections by immunization (Goldstein and Garau, 1997). The currently available 23- 
valent pneumococcal capsular polysaccharide vaccine, is not effective in children of 
less than 2 years of age or in immunocompromised patients, two of the major 
populations at risk from pneumococcal infection (Douglas et al., 1983). A 7-valent 
5 pneumococcal polysaccharide-protein conjugate vaccine, recently licensed in the 
United States, was shown to be highly effective in infants and children against 
systemic pneumococcal disease caused by the vaccine serotypes and against cross- 
reactive capsular serotypes (Shinefield and Black, 2000). The seven capsular types 
cover greater than 80% of the invasive disease isolates in children in the United 

10 States, but only 57-60% of disease isolates in other areas of the world (Hausdorff et 
aA, 2000). There is therefore an immediate need for a cost-effective vaccine to cover 
most or all of the disease causing serotypes of pneumococci. While this can be 
achieved by adding conjugates covering additional serotypes, efforts continue to find 
non-capsular vaccine antigens that are conserved among all pneumococcal 

15 serotypes and effective against pneumococcal disease. 

Protein antigens of Streptococcus pneumoniae have been evaluated for 
protective efficacy in animal models of pneumococcal infection. Some of the most 
commonly studied candidate antigens include the PspA proteins, PsaA lipoprotein, 
and the CbpA protein. Numerous studies have shown that PspA protein is a 

20 virulence factor (Crain et a/., 1990; McDaniel et a/., 1984) but it is antigenically 
variable among pneumococcal strains. A recent study has indicated that some 
antigenically conserved regions of a recombinant PspA variant may elicit cross- 
reactive antibodies in human adults (Nabors et al., 2000). PsaA, a 37 kD lipoprotein 
with similarity to other gram-positive adhesins, Is involved in Mn + transport in 

25 pneumococci (Sampson et a/., 1994; Dintilhac ef a/., 1997) and has also been shown 
to be protective in mouse models of systemic disease (Talkington et a/., 1996). The 
surface exposed choline binding protein CbpA is antigenically conserved and 
protective in mouse models of pneumococcal disease (Rosenow et a/., 1997). Since 
nasopharyngeal colonization is a prerequisite for otic disease, intranasal 

30 immunization of mice with pneumococcal proteins and appropriate mucosal 
adjuvants has been used to enhance the mucosal antibody response and thus, the - 
effectiveness of candidate antigens (Yamamoto et a/., 1998; Briles et a/., 2000). 
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While the PspA protein, PsaA lipoprotein and the CbpA protein antigens 
appear promising, it is possible that no one protein antigen will be effective against all 
Streptococcus pneumoniae serotypes. Laboratories therefore continue to search for 
additional candidates that are antigenically conserved and elicit antibodies that 
5 reduce colonization (important for otitis media), are protective against systemic 
disease, or both. Thus, there is an immediate need for a cost-effective vaccine to 
cover most or all of the disease causing serotypes of Streptococcus pneumoniae and 
methods of diagnosing Streptococcus pneumoniae infection. A better understanding 
of the genetic and molecular levels of Streptococcus pneumoniae infection will 
10 provide the basis for further development of preventative treatments, therapeutic 
treatments, new diagnostics and vaccine strategies which are specific for 
Streptococcus pneumoniae. 

Summary of the Invention 

15 The present invention broadly relates to Streptococcus pneumoniae genomic 

sequence. More particularly, the invention relates to newly identified polynucleotide 
open reading frames comprised within the genomic nucleotide sequence of 
Streptococcus pneumoniae, wherein the open reading frames encode polypeptides 
that are surface localized, membrane associated, secreted, or exposed on 

20 Streptococcus pneumoniae. 

Thus, in certain aspects, the invention relates to Streptococcus pneumoniae 
open reading frames that encode Streptococcus pneumoniae polypeptides. In 
preferred embodiments, these Streptococcus pneumoniae polypeptides are antigenic 
polypeptides. As defined hereinafter, a Streptococcus pneumoniae antigenic 

25 polypeptide, antigen or immunogen, is a Streptococcus pneumoniae polypeptide that 
is immunoreactive with an antibody or is a Streptococcus pneumoniae polypeptide 
that elicits an immune response. In other embodiments, the invention relates to the 
polynucleotides encoding these antigenic polypeptides. In other aspects, the 
invention relates to vectors comprising open reading frame sequences and cells or 

30 animals transformed, transfected or infected with these vectors. The invention 
relates also to methods of detecting these nucleic acids or polypeptides and kits for 
diagnosing Streptococcus pneumoniae infection. The invention further relates to 
pharmaceutical compositions, in particular immunogenic compositions, for the 
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prevention and/or treatment of bacterial infection, in particular infections with 
Streptococcus pneumoniae. In a preferred embodiment, the immunogenic 
compositions are used for the treatment or prevention of systemic diseases that are 
induced or worsened by Streptococcus pneumoniae. In another preferred 
5 embodiment, the immunogenic compositions are used for the treatment or prevention 
of non-systemic diseases, particularly of the otitis media, which are induced or 
worsened by Streptococcus pneumoniae. 

In particular embodiments, an isolated polynucleotide of the present invention 
is a polynucleotide comprising a nucleotide sequence having at least about 95% 

10 identity to a nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID 
NO: 215 or SEQ ID NO:431 through SEQ ID NO:591, a degenerate variant thereof, 
or a fragment thereof. As defined hereinafter, a "degenerate variant" is defined as a 
polynucleotide that differs from the nucleotide sequence shown in SEQ ID NO:1 
through SEQ ID NO:215 and SEQ ID NO:431 through SEQ ID NO:591 (and 

15 fragments thereof) due to degeneracy of the genetic code, but still encodes the same 
Streptococcus pneumoniae polypeptide (i.e., SEQ ID NO:216 through SEQ ID 
NO:430 and SEQ ID NO:592 through SEQ ID NO:752) as that encoded by the 
nucleotide sequence shown in SEQ ID NO:1 through SEQ ID NO:215 and SEQ ID 
NO:431 through SEQ ID NO:591. 

20 In other embodiments, the polynucleotide is a complement to a nucleotide 

sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
NO:431 through SEQ ID NO:591, a degenerate variant thereof, or a fragment 
thereof. In yet other embodiments, the polynucleotide is selected from the group 
consisting of DNA, chromosomal DNA, cDNA and RNA and may further comprise 

25 heterologous nucleotides. 

In another embodiment, the invention comprises an isolated polynucleotide 
that hybridizes to a nucleotide sequence chosen from one of SEQ ID NO: 1 through 
SEQ ID NO: 215 or SEQ ID NO:431 through SEQ ID NO:591 , a complement thereof, 
a degenerate variant thereof, or a fragment thereof, under high stringency 

30 hybridization conditions. In yet other embodiments, the polynucleotide hybridizes 
under intermediate stringency hybridization conditions. 

In a preferred embodiment, an isolated polynucleotide of a Streptococcus 
pneumoniae genomic sequence comprises a nucleotide sequence chosen from one 



-4_ 



WO 02/083855 



PCT/US02/11524 



of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO:431 through SEQ ID 
NO:591, a fragment thereof, or a degenerate variant thereof, and encodes a 
polypeptide, a biological equivalent thereof, or a fragment thereof, selected from the 
group consisting of a Streptococcus pneumoniae polypeptide having 0, 1 or 2 
5 transmembrane domains, a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains, a Streptococcus pneumoniae polypeptide having an outer 
membrane domain or a periplasmic domain, a Streptococcus pneumoniae 
polypeptide having an inner membrane domain, a Streptococcus pneumoniae 
polypeptide identified by Blastp analysis, a Streptococcus pneumoniae polypeptide 

10 identified by Pfam analysis, a Streptococcus pneumoniae lipoprotein, a 
Streptococcus pneumoniae polypeptide having a LPXTG motif, wherein the 
polypeptide is covalently attached to the peptidoglycan layer, a Streptococcus 
pneumoniae polypeptide having a peptidoglycan binding motif, wherein the 
polypeptide is associated with the peptidoglycan layer, a Streptococcus pneumoniae 

15 polypeptide having a signal sequence and a C-terminal Tyrosine or Phenylalanine 
amino acid, a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
sequence, a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed and a Streptococcus pneumoniae polypeptide identified by 
proteomics as membrane associated. 

20 In other embodiments, the isolated polynucleotide is a complement to a 

Streptococcus pneumoniae genomic sequence comprising a nucleotide sequence 
chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO:431 
through SEQ ID NO:591, a fragment thereof, or a degenerate variant thereof, and 
encodes a polypeptide, a biological equivalent thereof, or a fragment thereof, 

25 selected from the group consisting of a Streptococcus pneumoniae polypeptide 
having 0, 1 or 2 transmembrane domains, a Streptococcus pneumoniae polypeptide 
having 3 or more transmembrane domains, a Streptococcus pneumoniae polypeptide 
having an outer membrane domain or a periplasmic domain, a Streptococcus 
pneumoniae polypeptide having an inner membrane domain, a Streptococcus 

30 pneumoniae polypeptide identified by Blastp analysis, a Streptococcus pneumoniae 
polypeptide identified by Pfam analysis, a Streptococcus pneumoniae lipoprotein, a 
Streptococcus pneumoniae polypeptide having a LPXTG motif, wherein the 
polypeptide is covalently attached to the peptidoglycan layer, a Streptococcus 
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pneumoniae polypeptide having a peptidoglycan binding motif, wherein the 
polypeptide is associated with the peptidoglycan layer, a Streptococcus pneumoniae 
polypeptide having a signal sequence and a C-terminal Tyrosine or Phenylalanine 
amino acid, a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
5 sequence, a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed and a Streptococcus pneumoniae polypeptide identified by 
proteomics as membrane associated. In certain embodiments, the polynucleotide is 
selected from the group consisting of DNA, chromosomal DNA, cDNA and RNA and 
may further comprise heterologous nucleotides. In still other embodiments, the 

10 polynucleotide encodes a fusion polypeptide. 

In a preferred embodiment, a polynucleotide encoding a polypeptide having 0, 
1 or 2 transmembrane domains comprises a nucleotide sequence chosen from one 
of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 7, SEQ ID NO: 8, SEQ 
ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID 

15 NO: 18, SEQ ID NO: 19, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID 
NO: 25, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID 
NO: 36, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 45, SEQ ID 
NO: 47, SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55. SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID 

20 NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID 
NO: 68, SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID 
NO: 74, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID 
NO: 85, SEQ ID NO: 86, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID 
NO: 95, SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID NO: 100, SEQ ID NO: 104, SEQ 

25 ID NO: 105, SEQ ID NO: 106, SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, 
SEQ ID NO: 113, SEQ ID NO: 116, SEQ ID NO: 121, SEQ ID NO: 122, SEQ ID NO: 
123, SEQ ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID 
NO: 131, SEQ ID NO: 132, SEQ ID NO: 134. SEQ ID NO: 136, SEQ ID NO: 137, 
SEQ ID NO: 138, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 

30 144, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID 
NO: 155, SEQ ID NO: 156. SEQ ID NO: 158, SEQ ID NO: 161. SEQ ID NO: 162. 
SEQ ID NO: 165, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172. SEQ ID NO: 
174. SEQ ID NO: 176, SEQ ID NO: 179, SEQ ID NO: 183. SEQ ID NO: 185, SEQ ID 
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NO: 187, SEQ ID NO: 192, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, 
SEQ ID NO: 199, SEQ ID NO: 200, SEQ ID NO: 201, SEQ ID NO: 202, SEQ ID NO: 
204, SEQ ID NO: 205, SEQ ID NO: 207, SEQ ID NO: 209 and SEQ ID NO: 21 0. 

In another preferred embodiment, a polynucleotide encoding a polypeptide 
5 having 3 or more transmembrane domains comprises a nucleotide sequence chosen 
from one of SEQ ID NO: 2, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID 
NO: 12. SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID 
NO: 26, SEQ ID NO: 27, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID 
NO: 35, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 43, SEQ ID 

10 NO: 44, SEQ ID NO: 46, SEQ ID NO: 48, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 59, SEQ ID NO: 65, SEQ ID NO: 71, SEQ ID NO: 75, SEQ ID 
NO: 76, SEQ ID NO: 77, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID 
NO: 87, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 93, SEQ ID NO: 94, SEQ ID 
NO: 98, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID NO: 103, SEQ 

15 ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 
124, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID 
NO: 139, SEQ ID NO: 140, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 157, SEQ ID NO: 

20 159, SEQ ID NO: 160, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID 
NO: 167, SEQ ID NO: 168, SEQ ID NO: 169. SEQ ID NO: 173. SEQ ID NO: 175, 
SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 
182, SEQ ID NO: 184, SEQ ID NO: 186. SEQ ID NO: 188, SEQ ID NO: 189. SEQ ID 
NO: 190, SEQ ID NO: 191, SEQ ID NO: 193. SEQ ID NO: 194, SEQ ID NO: 198, 

25 SEQ ID NO: 203, SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 21 1 , SEQ ID NO: 
212, SEQ ID NO: 213, SEQ ID NO: 214 and SEQ ID NO: 215. 

In other preferred embodiments, a polynucleotide encoding a polypeptide 
having an outer membrane domain or a peripiasmic domain comprises a nucleotide 
sequence chosen from one of SEQ ID NO: 3, SEQ ID NO: 8. SEQ ID NO: 9, SEQ ID 

30 NO: 23, SEQ ID NO: 39, SEQ ID NO: 50, SEQ ID NO: 62, SEQ ID NO: 67, SEQ ID 
NO: 78, SEQ ID NO: 85, SEQ ID NO: 125, SEQ ID NO: 134. SEQ ID NO: 147, SEQ 
ID NO: 165, SEQ ID NO: 172 and SEQ ID NO: 179. 
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In other preferred embodiments, a polynucleotide encoding a polypeptide 
having an inner membrane domain comprises a nucleotide sequence chosen from 
one of SEQ ID NO: 2, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 10, 
SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13. SEQ ID NO: 14, SEQ ID NO: 15, 
5 SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, 
SEQ ID NO: 22, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, 
SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, 
SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 40, 
SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, 

10 SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 56, 
SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 65, SEQ ID NO: 68, 
SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, 
SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 81, 
SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 84, SEQ ID NO: 86 SEQ ID NO: 87, 

15 SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 94, 
SEQ ID NO: 95, SEQ ID NO: 96, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, 
SEQ ID NO: 100, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 
105, SEQ ID NO: 106, SEQ ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 109, SEQ ID 
NO: 112, SEQ ID NO: 113, SEQ ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 117, 

20 SEQ ID NO: 118, SEQ ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 121, SEQ ID NO: 
122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID 
NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID NO: 132, 
SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 139, SEQ ID NO: 
140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID 

25 NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 151. SEQ ID NO: 152, 
SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 
158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, 
SEQ ID NO: 170, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 

30 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID 
NO: 184, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 192, SEQ ID NO: 193, SEQ ID NO: 
194. SEQ ID NO: 195, SEQ ID NO: 198, SEQ ID NO: 200, SEQ ID NO: 203, SEQ ID 
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NO: 206, SEQ ID NO: 208, SEQ ID NO: 209, SEQ ID NO: 211, SEQ ID NO: 212, 
SEQ ID NO: 213, SEQ ID NO: 214 and SEQ ID NO: 215. 

In yet another preferred embodiment, a polynucleotide encoding a 
polypeptide identified by Blastp analysis comprises a nucleotide sequence chosen 
5 from one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 7, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 24, SEQ ID NO: 27, SEQ ID 
NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID 
NO: 35, SEQ ID NO: 38, SEQ ID NO: 40. SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID 
NO: 44, SEQ ID NO: 48, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 59, SEQ ID 

10 NO: 60, SEQ ID NO: 61, SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID 
NO: 69, SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID 
NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 87, SEQ ID 
NO: 88, SEQ ID NO: 90, SEQ ID NO: 94, SEQ ID NO: 95, SEQ ID NO: 96, SEQ ID 
NO: 98, SEQ ID NO: 100, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ 

15 ID NO: 108, SEQ ID NO: 109, SEQ ID NO: 112, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 
124, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID 
NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 138, 
SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO; 144, SEQ ID NO: 146, SEQ ID NO: 

20 147, SEQ ID NO: 151 , SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID 
NO: 157, SEQ ID NO: .158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, 
SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 166, SEQ ID NO: 
167, SEQ ID NO: 169, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 176, SEQ ID 
NO: 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, 

25 SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO: 
189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID 
NO: 198, SEQ ID NO: 199, SEQ ID NO: 200, SEQ ID NO: 201, SEQ ID NO: 202, 
SEQ ID NO: 204, SEQ ID NO: 205, SEQ ID NO: 206, SEQ ID NO: 207, SEQ ID NO: 
208, SEQ ID NO: 210, SEQ ID NO: 212, SEQ ID NO: 213 and SEQ ID NO: 214. 

30 In still further preferred embodiments, a polynucleotide encoding a 

polypeptide identified by Pfam analysis comprises a nucleotide sequence chosen 
from one of SEQ ID NO: 4, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 41, SEQ ID 
NO: 45, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 63, SEQ ID 
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NO: 64, SEQ ID NO: 66, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 89, SEQ ID 
NO: 92, SEQ ID NO: 104, SEQ ID NO: 111, SEQ ID NO: 116, SEQ ID NO: 119, SEQ 
ID NO: 128, SEQ ID NO: 137, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 149, 
SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 157, SEQ ID NO: 
5 159, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID 
NO: 165, SEQ ID NO: 166, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 174, 
SEQ ID NO: 176, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 
184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO 189, SEQ ID NO: 195. SEQ ID 
NO: 198, SEQ ID NO 199, SEQ ID NO: 205, SEQ ID NO: 212 and SEQ ID NO: 213. 

10 In another preferred embodiment, a polynucleotide encoding a lipoprotein 

comprises a nucleotide sequence chosen from one of SEQ ID NO: 3, SEQ ID NO: 8, 
SEQ ID NO: 9, SEQ ID NO: 13, SEQ ID NO: 21, SEQ ID NO: 26, SEQ ID NO: 34, 
SEQ ID NO: 62, SEQ ID NO: 67, SEQ ID NO: 85, SEQ ID NO: 134, SEQ ID NO: 
147, SEQ ID NO: 150, SEQ ID NO: 168, SEQ ID NO: 170 and SEQ ID NO: 173. 

15 In other preferred embodiments, a polynucleotide encoding a polypeptide 

having a LPXTG motif and is covalently attached to the peptidoglycan layer 
comprises a nucleotide sequence chosen from one of SEQ ID NO: 13, SEQ ID NO: 
21, SEQ ID NO: 34 and SEQ ID NO: 170; or a polynucleotide encoding a polypeptide 
having a peptidoglycan binding motif and associated with the peptidoglycan layer 

20 comprises a nucleotide sequence chosen from one of SEQ ID NO: 25, SEQ ID NO: 
49 and SEQ ID NO: 110. 

In another preferred embodiment, a polynucleotide encoding a polypeptide 
having a signal sequence and a C-terminal Tyrosine or Phenylalanine amino acid 
comprises a nucleotide sequence chosen from one of SEQ ID NO:11, SEQ ID 

25 NO:39, SEQ ID NO:73, SEQ ID NO:97, SEQ ID NO:106, SEQ ID NO: 125 and SEQ 
ID NO: 187. 

In yet another preferred embodiment, a polynucleotide encoding a 
polypeptide having a tripeptide RGD sequence that potentially is involved in cell 
attachment comprises a nucleotide sequence chosen from one of SEQ ID NO:1, 
30 SEQ ID NO:21 , SEQ ID NO:66 and SEQ ID NO:67. 

In another preferred embodiment, a polynucleotide encoding a polypeptide 
identified by proteomics as surface exposed comprises a nucleotide sequence 
chosen from one of SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:17, SEQ ID NO:46, 
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SEQ ID NO:64, SEQ ID NO:66, SEQ ID NO:67 f SEQ ID NO:69, SEQ ID NO:71, SEQ 
ID NO:74, SEQ ID NO:91, SEQ ID NO:103, SEQ ID NO:116, SEQ ID NO:128, SEQ 
ID NO:131, SEQ ID NO:136, SEQ ID NO:151, SEQ ID NO:156, SEQ ID NO:159, 
SEQ ID NO:162, SEQ ID NO:164, SEQ ID NO:172, SEQ ID NO:176, SEQ ID 
5 NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:182 and SEQ ID NO:205. 

In still another embodiment, a polynucleotide encoding a polypeptide 
identified by proteomics as membrane associated comprises a nucleotide sequence 
chosen from one of SEQ ID NO:431 through SEQ ID NO:591. 

In certain aspects, the invention relates to Streptococcus pneumoniae 

10 polypeptides. More particularly, the invention relates to Streptococcus pneumoniae 
polypeptides, more preferably antigenic polypeptides, encoded by Streptococcus 
pneumoniae polynucleotide open reading frames. Thus, in certain embodiments, an 
isolated polypeptide is encoded by a polynucleotide comprising a nucleotide 
sequence having at least about 95% identity to a nucleotide sequence chosen from 

15 one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID 
NO: 591, a degenerate variant thereof, or a fragment thereof. In a preferred 
embodiment, the isolated polypeptide encoded by one of the above polynucleotides 
comprises an amino acid sequence having at least about 95% identity to an amino 
acid sequence chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or 

20 SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a 
fragment thereof. In other embodiments, the polypeptide is a fusion polypeptide. In 
a preferred embodiment, the polypeptide immunoreacts with seropositive serum of 
an individual infected with Streptococcus pneumoniae. 

In preferred embodiments, the isolated polypeptide encoded by a 

25 polynucleotide comprising a nucleotide sequence having at least about 95% identity 
to a nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 
215 or SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, or a 
fragment thereof, is further defined as a Streptococcus pneumoniae polypeptide 
having 0, 1 or 2 transmembrane domains, a Streptococcus pneumoniae polypeptide 

30 having 3 or more transmembrane domains, a Streptococcus pneumoniae polypeptide 
having an outer membrane domain or a periplasmic domain, a Streptococcus 
pneumoniae polypeptide having an inner membrane domain, a Streptococcus 
pneumoniae polypeptide identified by Blastp analysis, a Streptococcus pneumoniae 
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polypeptide identified by Pfam analysis, a Streptococcus pneumoniae lipoprotein, a 
Streptococcus pneumoniae polypeptide having a LPXTG motif, wherein the 
polypeptide is covalently attached to the peptidoglycan layer, a Streptococcus 
pneumoniae polypeptide having a peptidoglycan binding motif, wherein the 
5 polypeptide is associated with the peptidoglycan layer, a Streptococcus pneumoniae 
polypeptide having a signal sequence and a C-terminal Tyrosine or Phenylalanine 
amino acid, a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
sequence, a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed or a Streptococcus pneumoniae polypeptide identified by 

10 proteomics as membrane associated, where each of these groups has the set of 
ORFs identified above as within SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
NO: 431 through SEQ ID NO: 591. 

In a particularly preferred embodiment, an isolated polypeptide comprises an 
amino acid sequence having at least about 95% identity to an amino acid sequence 

15 chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 
through SEQ ID NO: 752, a biological equivalent thereof, or a fragment thereof. In 
another embodiment, the polypeptide is a fusion polypeptide. In a particularly 
preferred embodiment, the polypeptide immunoreacts with seropositive serum of an 
individual infected with Streptococcus pneumoniae. In yet other preferred 

20 embodiments, the polypeptide is further defined as a Streptococcus pneumoniae 
polypeptide having 0, 1 or 2 transmembrane domains, a Streptococcus pneumoniae 
polypeptide having 3 or more transmembrane domains, a Streptococcus pneumoniae 
polypeptide having an outer membrane domain or a periplasmic domain, a 
Streptococcus pneumoniae polypeptide having an inner membrane domain, a 

25 Streptococcus pneumoniae polypeptide identified by Blastp analysis, a 
Streptococcus pneumoniae polypeptide identified by Pfam analysis, a Streptococcus 
pneumoniae lipoprotein, a Streptococcus pneumoniae polypeptide having a LPXTG 
motif, wherein the polypeptide is covalently attached to the peptidoglycan layer, a 
Streptococcus pneumoniae polypeptide having a peptidoglycan binding motif, 

30 wherein the polypeptide is associated with the peptidoglycan layer, a Streptococcus 
pneumoniae polypeptide having a signal sequence and a C-terminal Tyrosine or 
Phenylalanine amino acid, a Streptococcus pneumoniae polypeptide having a 
tripeptide RGD sequence, a Streptococcus pneumoniae polypeptide identified by 
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proteomics as surface exposed or a Streptococcus pneumoniae polypeptide 
identified by proteomics as membrane associated. 

In a preferred embodiment, a polypeptide having 0, 1 or 2 transmembrane 
domains comprises an amino acid sequence chosen from one of SEQ ID NO: 216, 
5 SEQ ID NO: 218, SEQ ID NO: 219, SEQ ID NO: 222, SEQ ID NO: 223, SEQ ID NO: 
224, SEQ ID NO: 226, SEQ ID NO: 228, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID 
NO: 233, SEQ ID NO: 234, SEQ ID NO: 237, SEQ ID NO: 238, SEQ ID NO: 239, 
SEQ ID NO: 240, SEQ ID NO: 243, SEQ ID NO: 244, SEQ ID NO: 247, SEQ ID NO: 
249, SEQ ID NO: 251, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 257, SEQ ID 

10 NO: 260, SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 265, SEQ ID NO: 266, 
SEQ ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID NO: 
275, SEQ ID NO: 276, SEQ ID NO: 277, SEQ ID NO: 278, SEQ ID NO: 279, SEQ ID 
NO: 281, SEQ ID NO: 282, SEQ ID NO: 283, SEQ ID NO: 284, SEQ ID NO: 285, 
SEQ ID NO: 286, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 293, SEQ ID NO: 

15 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID NO: 300, SEQ ID NO: 301 , SEQ ID 
NO: 304, SEQ ID NO: 306, SEQ ID NO: 307, SEQ ID NO: 310, SEQ ID NO: 311, 
SEQ ID NO: 312, SEQ ID NO: 315, SEQ ID NO: 319, SEQ ID NO: 320, SEQ ID NO: 
321, SEQ ID NO: 324, SEQ ID NO: 325, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID 
NO: 331, SEQ ID NO: 336. SEQ ID NO: 337, SEQ ID NO: 338. SEQ ID NO: 340, 

20 SEQ ID NO: 341, SEQ ID NO: 342, SEQ ID NO: 343, SEQ ID NO: 346, SEQ ID NO: 
347, SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 352, SEQ ID NO: 353, SEQ ID 
NO: 356, SEQ ID NO: 357, SEQ ID NO: 358, SEQ ID NO: 359, SEQ ID NO: 362, 
SEQ ID NO: 363, SEQ ID NO: 364, SEQ ID NO: 365, SEQ ID NO: 370, SEQ ID NO: 
371, SEQ ID NO: 373, SEQ ID NO: 376, SEQ ID NO: 377, SEQ ID NO: 380, SEQ ID 

25 NO: 385, SEQ ID NO: 386, SEQ ID NO: 387, SEQ ID NO: 389, SEQ ID NO: 391. 
SEQ ID NO: 394. SEQ ID NO: 398, SEQ ID NO: 400, SEQ ID NO: 402, SEQ ID NO: 
407, SEQ ID NO: 410, SEQ ID NO: 41 1, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID 
NO: 415, SEQ ID NO: 416, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 420, 
SEQ ID NO: 422, SEQ ID NO: 424. SEQ ID NO: 425, a biological equivalent thereof. 

30 or a fragment thereof. 

In another preferred embodiment, a polypeptide having 3 or more 
transmembrane domains comprises an amino acid sequence chosen from one of 
SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221, SEQ ID NO: 225, SEQ ID NO: 



-13- 



WO 02/083855 



PCT/US02/11524 



227, SEQ ID NO: 229, SEQ ID NO: 230, SEQ ID NO: 235, SEQ ID NO: 236, SEQ ID 
NO: 241, SEQ ID NO: 242, SEQ ID NO: 245, SEQ ID NO: 246, SEQ ID NO: 248, 
SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 
258, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO: 263, SEQ ID NO: 267, SEQ ID 
5 NO: 269, SEQ ID NO: 271, SEQ ID NO: 274, SEQ ID NO: 280, SEQ ID NO: 286, 
SEQ ID NO: 290, SEQ ID NO: 291, SEQ ID NO: 292, SEQ ID NO: 295, SEQ ID NO: 
297, SEQ ID NO: 299, SEQ ID NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID 
NO: 308, SEQ ID NO: 309, SEQ ID NO: 313, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID NO: 322, SEQ ID NO: 323, SEQ ID NO: 

10 327, SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, SEQ ID 
NO: 334, SEQ ID NO: 335, SEQ ID NO: 339, SEQ ID NO: 344, SEQ ID NO: 345, 
SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 354, SEQ ID NO: 355, SEQ ID NO: 
360, SEQ ID NO: 361, SEQ ID NO: 366, SEQ ID NO: 367, SEQ ID NO: 368, SEQ ID 
NO: 369, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID NO: 378, 

15 SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 
384, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID 
NO: 395, SEQ ID NO: 396, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 404, SEQ ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 
408, SEQ ID NO: 409, SEQ ID NO: 413, SEQ ID NO: 418, SEQ ID NO: 421, SEQ ID 

20 NO: 423, SEQ ID NO: 426, SEQ ID NO: 427, SEQ ID NO: 428, SEQ ID NO: 429, 
SEQ ID NO: 430, a biological equivalent thereof, or a fragment thereof. 

In yet other preferred embodiments, a polypeptide having an outer membrane 
domain or a periplasmic domain comprises an amino acid sequence chosen from 
one of SEQ ID NO: 218, SEQ ID NO: 223, SEQ ID NO: 224, SEQ ID NO: 238, SEQ 

25 ID NO: 254, SEQ ID NO: 265, SEQ ID NO: 277, SEQ ID NO: 282. SEQ ID NO: 293, 
SEQ ID NO: 300, SEQ ID NO: 340, SEQ ID NO: 349, SEQ ID NO: 362, SEQ ID NO: 
380, SEQ ID NO: 387, SEQ ID NO: 394, a biological equivalent thereof, or a 
fragment thereof. 

In yet other preferred embodiments, a polynucleotide encoding a polypeptide 
30 having an inner membrane domain comprises an amino add sequence chosen from 
one of SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221. SEQ ID NO: 222, SEQ 
ID NO: 225. SEQ ID NO: 226. SEQ ID NO: 227, SEQ ID NO: 228, SEQ ID NO: 229, 
SEQ ID NO: 230, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 234, SEQ ID NO: 
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235, SEQ ID NO: 236, SEQ ID NO: 237, SEQ ID NO: 241 , SEQ ID NO: 242, SEQ ID 
NO: 243, SEQ ID NO: 244, SEQ ID NO: 245, SEQ ID NO: 246, SEQ ID NO: 247, 
SEQ ID NO: 248, SEQ ID NO: 249, SEQ ID NO: 250, SEQ ID NO: 251, SEQ ID NO: 
252, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID 
5 NO: 261, SEQ ID NO: 262, SEQ ID NO: 263, SEQ ID NO: 266, SEQ ID NO: 267, 
SEQ ID NO: 268, SEQ ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 274, SEQ ID NO: 
275, SEQ ID NO: 276, SEQ ID NO: 280, SEQ ID NO: 283, SEQ ID NO: 284, SEQ ID 
NO: 285, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 291, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 295, SEQ ID NO: 296, SEQ ID NO: 

10 297, SEQ ID NO: 298, SEQ ID NO: 299, SEQ ID NO: 301 SEQ ID NO: 302, SEQ ID 
NO: 303, SEQ ID NO: 305, SEQ ID NO: 306, SEQ ID NO: 308, SEQ ID NO: 309, 
SEQ ID NO: 310, SEQ ID NO: 311, SEQ ID NO: 312, SEQ ID NO: 313, SEQ ID NO: 
314, SEQ ID NO: 315, SEQ ID NO: 316, SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 321, SEQ ID NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, 

15 SEQ ID NO: 327, SEQ ID NO: 328, SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 
332, SEQ ID NO: 333, SEQ ID NO: 334, SEQ ID NO: 335, SEQ ID NO: 336, SEQ ID 
NO: 337, SEQ ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 342, 
SEQ ID NO: 343, SEQ ID NO: 344, SEQ ID NO: 345, SEQ ID NO: 346, SEQ ID NO: 
347, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 351, SEQ ID NO: 354, SEQ ID 

20 NO: 355, SEQ ID NO: 356, SEQ ID NO: 357, SEQ ID NO: 359, SEQ ID NO: 360, 
SEQ ID NO: 361, SEQ ID NO: 362, SEQ ID NO: 365, SEQ ID NO: 366, SEQ ID NO: 
367, SEQ ID NO: 368, SEQ ID NO: 369, SEQ ID NO: 371, SEQ ID NO: 372, SEQ ID 
NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID NO: 377, SEQ ID NO: 378, 
SEQ ID NO: 379, SEQ ID NO: 381, SEQ ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 

25 384, SEQ ID NO: 385, SEQ ID NO: 388, SEQ ID NO: 390, SEQ ID NO: 391, SEQ ID 
NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID NO: 396, SEQ ID NO: 397, 
SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID NO: 402, SEQ ID NO: 403, SEQ ID NO: 
404, SEQ ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 407, SEQ ID NO: 408, SEQ ID 
NO: 409, SEQ ID NO: 410, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 418, 

30 SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 424, SEQ ID NO: 426, SEQ ID NO: 
427, SEQ ID NO: 428, SEQ ID NO: 429, SEQ ID NO: 430, a biological equivalent 
thereof, or a fragment thereof. 
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In still another preferred embodiment, a polypeptide identified by Blastp 
analysis comprises an amino acid sequence chosen from one of SEQ ID NO: 216, 
SEQ ID NO: 217, SEQ ID NO: 222, SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 
231, SEQ ID NO: 235, SEQ ID NO: 239, SEQ ID NO: 242, SEQ ID NO: 245, SEQ ID 
5 NO: 246, SEQ ID NO: 247, SEQ ID NO: 248, SEQ ID NO: 249, SEQ ID NO: 250, 
SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ID NO: 258, SEQ ID NO: 
259, SEQ ID NO: 263, SEQ ID NO: 266, SEQ ID NO: 268, SEQ ID NO: 269, SEQ ID 
NO: 275, SEQ ID NO: 276, SEQ ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 283, 
SEQ ID NO: 284, SEQ ID NO: 285, SEQ ID NO: 286, SEQ ID NO: 290, SEQ ID NO: 

10 291 , SEQ ID NO: 292, SEQ ID NO: 293, SEQ ID NO: 294, SEQ ID NO: 295, SEQ ID 
NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 309, SEQ ID NO: 310, 
SEQ ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 318, SEQ ID NO: 
320, SEQ ID NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, SEQ ID NO: 327, SEQ ID 
NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, SEQ ID NO: 337, 

15 SEQ ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 342, SEQ ID NO: 344, SEQ ID NO: 
346, SEQ ID NO: 347, SEQ ID NO: 348, SEQ ID NO: 349, SEQ ID NO: 350, SEQ ID 
NO: 351, SEQ ID NO: 353, SEQ ID NO: 354, SEQ ID NO: 356, SEQ ID NO: 359, 
SEQ ID NO: 361, SEQ ID NO: 362, SEQ ID NO: 366 , SEQ ID NO: 367, SEQ ID NO: 
369, SEQ ID NO: 370, SEQ ID NO: 372, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID 

20 NO: 375, SEQ ID NO: 376, SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 380, 
SEQ ID NO: 381, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 387, SEQ ID NO: 
388, SEQ ID NO: 391, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ ID 
NO: 396, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 400, SEQ ID NO: 401, 
SEQ ID NO: 403, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 408, SEQ ID NO: 

25 41 1, SEQ ID NO: 412, SEQ ID NO: 413, SEQ ID NO: 414, SEQ ID NO: 415, SEQ ID 
NO: 416, SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 420, SEQ ID NO: 421, 
SEQ ID NO: 422. SEQ ID NO: 423, SEQ ID NO: 425, SEQ ID NO: 427, SEQ ID NO: 
428, SEQ ID NO: 429, a biological equivalent thereof, or a fragment thereof. 

In other preferred embodiments, a polypeptide identified by Pfam analysis 

30 comprises an amino acid sequence chosen from one of SEQ ID NO: 219, SEQ ID 
NO: 233, SEQ ID NO: 234, SEQ ID NO: 255, SEQ ID NO: 260, SEQ ID NO: 270, 
SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID NO: 278, SEQ ID NO: 279, SEQ ID NO: 
281, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID NO: 304, SEQ ID NO: 307, SEQ ID 
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NO: 319, SEQ ID NO: 326, SEQ ID NO: 331, SEQ ID NO: 334, SEQ ID NO: 343, 
SEQ ID NO: 352, SEQ ID NO: 357, SEQ ID NO: 358, SEQ ID NO: 364, SEQ ID NO: 
366, SEQ ID NO: 367, SEQ ID NO: 368, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID 
NO: 375, SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 380, 
5 SEQ ID NO: 381, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 389, SEQ ID NO: 
391, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 398, SEQ ID NO: 399, SEQ ID 
NO: 401, SEQ ID NO: 403, SEQ ID NO 404, SEQ ID NO: 410, SEQ ID NO: 413, 
SEQ ID NO 414, SEQ ID NO: 420, SEQ ID NO: 427, SEQ ID NO: 428, a biological 
equivalent thereof, or a fragment thereof. 

10 In one preferred embodiment, a polypeptide is a lipoprotein and comprises an 

amino acid sequence chosen from one of SEQ ID NO: 218, SEQ ID NO: 223, SEQ 
ID NO: 224, SEQ ID NO: 228, SEQ ID NO: 236, SEQ ID NO: 241, SEQ ID NO: 249, 
SEQ ID NO: 277, SEQ ID NO: 282, SEQ ID NO: 300, SEQ ID NO: 349, SEQ ID NO: 
362, SEQ ID NO: 365, SEQ ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 388, a 

1 5 biological equivalent thereof, or a fragment thereof. 

In certain other preferred embodiments, a polypeptide having a LPXTG motif 
and covalently attached to the peptidoglycan layer, comprises an amino acid 
sequence chosen from one of SEQ ID NO: 228, SEQ ID NO: 236, SEQ ID NO: 249, 
SEQ, SEQ ID NO: 385, a biological equivalent thereof, or a fragment thereof; or a 

20 polypeptide having a peptidoglycan binding motif and associated with the 
peptidoglycan layer comprises an amino acid sequence chosen from one of SEQ ID 
NO: 240, SEQ ID NO: 264, SEQ ID NO: 325, a biological equivalent thereof, or a 
fragment thereof. 

In another preferred embodiment, a polypeptide having a signal sequence 
25 and a C-terminal Tyrosine or Phenylalanine amino acid comprises an amino acid 
sequence chosen from one of SEQ ID NO:226, SEQ ID NO:254, SEQ ID NO:289, 
SEQ ID NO:312, SEQ ID NO:321, SEQ ID NO: 340, SEQ ID NO:402, a biological 
equivalent thereof, or a fragment thereof. 

In yet another preferred embodiment, a polypeptide having a tripeptide RGD 
30 sequence that potentially is involved in cell attachment comprises an amino acid 
sequence chosen from one of SEQ ID NO:216, SEQ ID NO:236, SEQ ID NO:281, 
SEQ ID NO:282, a biological equivalent thereof, or a fragment thereof. 
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In still another embodiment, a polypeptide identified by proteomics as surface 
exposed comprises an amino acid sequence chosen from one of SEQ ID NO: 229, 
SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 261, SEQ ID NO: 279, SEQ ID NO: 
281, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID NO: 286, SEQ ID NO: 289, SEQ ID 
5 NO: 306, SEQ ID NO: 318, SEQ ID NO: 331, SEQ ID NO: 343, SEQ ID NO: 346, 
SEQ ID NO: 351, SEQ ID NO: 366, SEQ ID NO: 371, SEQ ID NO: 374, SEQ ID NO: 
377, SEQ ID NO: 379, SEQ ID NO: 387, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID 
NO: 394, SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 420, a biological 
equivalent thereof, or a fragment thereof. 
10 In yet another embodiment, a polypeptide identified by proteomics as 

membrane associated comprises an amino acid sequence chosen from one of SEQ 
ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment 
thereof. 

In another aspect of the invention, the polypeptides are expressed and 
15 purified in a recombinant expression system. Thus, in certain embodiments, the 
invention provides a recombinant expression vector comprising a nucleotide 
sequence having at least about 95% identity to a nucleotide sequence chosen from 
one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID 
NO: 591, a degenerate variant thereof, or a fragment thereof. In certain other 
20 embodiments, the polynucleotide is selected from the group consisting of DNA, 
chromosomal DNA, cDNA, RNA and antisense RNA. In another embodiment, the 
polynucleotide comprised within the vector further comprises heterologous nucleotide 
sequences. In other embodiments, the polynucleotide is operatively linked to one or 
more gene expression regulatory elements. In yet other embodiments, the 
25 polynucleotide encodes a polypeptide comprising an amino acid sequence having at 
least about 95% identity to an amino acid sequence chosen from one of SEQ ID NO: 
216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID NO: 752, a 
biological equivalent thereof, or a fragment thereof. In a preferred embodiment, the 
vector is a plasmid. 

30 In another aspect of the invention, there is provided a genetically engineered 

host cell, transfected, transformed or infected with a recombinant expression vector 
comprising a nucleotide sequence having at least about 95% identity to a nucleotide 
sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
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NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, or a fragment 
thereof. In a preferred embodiment, the host cell is a bacterial cell. In a further 
embodiment, the polynucleotide is expressed under suitable conditions to produce 
the encoded polypeptide, a biological equivalent thereof, or a fragment thereof, which 
5 is then recovered. 

In other embodiments, the present invention provides an antibody specific for 
a Streptococcus pneumoniae polynucleotide chosen from one of SEQ ID NO: 1 
through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 591, a fragment 
thereof, a degenerate variant thereof, or an antibody specific for a Streptococcus 

10 pneumoniae polypeptide chosen from one of SEQ ID NO: 216 through SEQ ID NO: 
430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or 
a fragment thereof. In certain embodiments, the antibody is selected from the group 
consisting of monoclonal, polyclonal, chimeric, humanized and single chain. In a 
preferred embodiment, the antibody is monoclonal. In another preferred 

1 5 embodiment, the antibody is humanized. 

The present invention further provides pharmaceutical compositions, in 
particular immunogenic compositions, for the prevention and/or treatment of bacterial 
infection. Thus, in one embodiment an immunogenic composition is provided 
comprising a polypeptide having an amino acid sequence chosen from one or more 

20 of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID 
NO: 752, a biological equivalent thereof, or a fragment thereof. In certain 
embodiments, the composition further comprises a pharmaceutical^ acceptable 
carrier. In yet other embodiments, the immunogenic composition further comprises 
one or more adjuvants. In a preferred embodiment, the polypeptide of the 

25 immunogenic composition is further defined as a Streptococcus pneumoniae 
polypeptide having 0, 1 or 2 transmembrane domains, a Streptococcus pneumoniae 
polypeptide having 3 or more transmembrane domains, a Streptococcus pneumoniae 
polypeptide having ah outer membrane domain or a periplasmic domain, a 
Streptococcus pneumoniae polypeptide having an inner membrane domain, a 

30 Streptococcus pneumoniae polypeptide identified by Blastp analysis, a 
Streptococcus pneumoniae polypeptide identified by Pfam analysis, a Streptococcus 
pneumoniae lipoprotein, a Streptococcus pneumoniae polypeptide having a LPXTG 
motif, wherein the polypeptide is covalently attached to the peptidoglycan layer, a 
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Streptococcus pneumoniae polypeptide having a peptidoglycan binding motif, 
wherein the polypeptide is associated with the peptidoglycan layer, a Steptococcus 
pneumoniae polypeptide having a signal sequence and a C-terminal Tyrosine or 
Phenylalanine amino acid, a Streptococcus pneumoniae polypeptide having a 
5 tripeptide RGD sequence, a Streptococcus pneumoniae polypeptide identified by 
proteomics as surface exposed or a Streptococcus pneumoniae polypeptide 
identified by proteomics as membrane associated. In certain other embodiments, the 
immunogenic composition further comprises heterologous amino acids. In particular 
embodiments, the polypeptide is a fusion polypeptide. 

10 In further embodiments, provided is an immunogenic composition comprising 

a polynucleotide having a nucleotide sequence chosen from one or more of SEQ ID 
NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ IDNO: 591, a 
degenerate variant thereof, or a fragment thereof and is comprised in an expression 
vector. In preferred embodiments, the vector is plasmid DNA. In another 

15 embodiment, the polynucleotide comprises heterologous nucleotides. In still other 
embodiments, the polynucleotide is operatively linked to one or more gene 
expression regulatory elements. In yet other embodiments, the polynucleotide 
directs the expression of a neutralizing epitope of Streptococcus pneumoniae. In 
preferred embodiments, the immunogenic composition further comprises one or 

20 more adjuvants. 

Also provided is a pharmaceutical composition comprising a polypeptide and 
a pharmaceutical^ acceptable carrier, wherein the polypeptide comprises an amino 
acid chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 
592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment thereof. 

25 In preferred embodiments, the polypeptide is further defined as a Streptococcus 
pneumoniae polypeptide having 0, 1 or 2 transmembrane domains, a Streptococcus 
pneumoniae polypeptide having 3 or more transmembrane domains, a Streptococcus 
pneumoniae polypeptide having an outer membrane domain or a periplasmic 
domain, a Streptococcus pneumoniae polypeptide having an inner membrane 

30 domain, a Streptococcus pneumoniae polypeptide identified by Blastp analysis, a 
Streptococcus pneumoniae polypeptide identified by Pfam analysis, a Streptococcus 
pneumoniae lipoprotein, a Streptococcus pneumoniae polypeptide having a LPXTG 
motif, wherein the polypeptide is covalently attached to the peptidoglycan layer, a 
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Streptococcus pneumoniae polypeptide having a , peptidoglycan binding motif, 
wherein the polypeptide is associated with the peptidoglycan layer, a Streptococcus 
pneumoniae polypeptide having a signal sequence and a C-terminal Tyrosine or 
Phenylalanine amino acid, a Streptococcus pneumoniae polypeptide having a 
5 tripeptide RGD sequence, a Streptococcus pneumoniae polypeptide identified by 
proteomics as surface exposed or a Streptococcus pneumoniae polypeptide 
identified by proteomics as membrane associated. In certain embodiments, the 
polypeptide further comprises heterologous amino acids. In still other embodiments, 
the polypeptide is a fusion polypeptide. 

10 In another embodiment, a method of immunizing against Streptococcus 

pneumoniae is provided comprising administering to a host an immunizing amount of 
an immunogenic composition comprising one or more polypeptides and a 
pharmaceutical^ acceptable carrier, wherein the polypeptide comprises an amino 
acid sequence chosen from one or more of SEQ ID NO: 216 through SEQ ID NO: 

15 430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or 
a fragment thereof. In certain embodiments, the polypeptide is a fusion polypeptide. 
In other embodiments, the method further comprises administering an adjuvant 

Other embodiments of the invention provide a DNA chip comprising an array 
of polynucleotides, wherein at least one of the polynucleotides comprise a nucleotide 

20 sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
NO: 431 through SEQ ID NO: 591, a complement thereof, a degenerate variant 
thereof, or a fragment thereof. 

Also provided is a protein chip comprising an array of polypeptides, wherein 
at least one of the polypeptides comprises an amino acid sequence chosen from one 

25 of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID 
NO: 752, a biological equivalent thereof, or a fragment thereof. 

The invention further provides methods of detecting Streptococcus 
pneumoniae polynucleotides and polypeptides as well as kits for diagnosing 
Streptococcus pneumoniae infection. 

30 Other embodiments provide a method for the detection and/or identification of 

Streptococcus pneumoniae in a biological sample comprising contacting the sample 
with an oligonucleotide probe of a polynucleotide comprising the nucleotide 
sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
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NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, or a fragment 
thereof, under conditions permitting hybridization and detecting the presence of 
hybridization complexes in the sample, wherein hybridization complexes indicate the 
presence of Streptococcus pneumoniae in the sample. 
5 Still other embodiments provide a method for the detection and/or 

identification of Streptococcus pneumoniae in a biological sample comprising a 
nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or 
SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, or a 
fragment thereof, in the presence of nucleotides and a polymerase enzyme under 

10 conditions permitting primer extension and detecting the presence of primer 
extension products in the sample, wherein extension products indicate the presence 
of Streptococcus pneumoniae in the sample. 

Further embodiments provide a method for the detection and/or identification 
of Streptococcus pneumoniae in a biological sample comprising contacting the 

15 sample with an antibody specific for a polypeptide comprising an amino acid 
sequence chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID 
NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment 
thereof, under conditions permitting immune complex formation and detecting the 
presence of immune complexes in the sample, wherein immune complexes indicate 

20 the presence of Streptococcus pneumoniae in the sample. 

In certain embodiments, provided is a method for the detection and/or 
identification of antibodies to Streptococcus pneumoniae in a biological sample 
comprising contacting the sample with a polypeptide comprising an amino acid 
sequence chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID 

25 NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment 
thereof, under conditions permitting immune complex formation and detecting the 
presence of immune complexes in the sample, wherein immune complexes indicate 
the presence of Streptococcus pneumoniae in the sample. 

Other embodiments of the invention provide a kit comprising a container 

30 containing an isolated polynucleotide comprising an nucleotide sequence chosen 
from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through 
SEQ ID NO: 591, a degenerate variant thereof, or a fragment thereof. In a preferred 
embodiment, the polynucleotide is a primer or a probe, wherein when the 



-22- 



WO 02/083855 



PCTYUS02/11524 



polynucleotide is a primer, the kit further comprises a container containing a 
polymerase. In another embodiment, the kit further comprises a container containing 
dNTP. 

Provided further is a kit comprising a container containing an antibody that 
5 immunospecifically binds to a polypeptide comprising the amino acid sequence 
chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 
through SEQ ID NO: 752, a biological equivalent thereof, or a fragment thereof. 

Provided also is a kit comprising a container containing an antibody that 
immunospecifically binds to a fusion polypeptide comprising at least the amino acid 
10 sequence chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID 
NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment 
thereof. 

In a preferred embodiment of the invention, provided is a genetically 
engineered host cell, transfected, transformed or infected with a recombinant 

15 expression vector comprising a nucleotide sequence having at least about 95% 
identity to a nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID 
NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, 
or a fragment thereof under conditions suitable to produce one of the polypeptides of 
SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 

20 752; and recovering the polypeptide. 

Other features and advantages of the invention will be apparent from the 
following detailed description, from the preferred embodiments thereof, and from the 
claims. 

25 

Detailed Description of the Invention 

The invention described hereinafter addresses the need for Streptococcus 
pneumoniae immunogenic compositions that effectively prevent or treat most or all of 
the disease caused by serotypes of Streptococcus pneumoniae. The invention 
30 further addresses the need for methods of diagnosing Streptococcus pneumoniae 
infection. The present invention has identified novel Streptococcus pneumoniae 
open reading frames, hereinafter ORFs, which encode antigenic polypeptides. More 
particularly, the newly identified ORFs encode polypeptides that are secreted, 
exposed, membrane associated or surface localized on Streptococcus pneumoniae, 
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and thus serve as potential antigenic polypeptides in immunogenic compositions. 
Thus, in certain embodiments, the invention comprises Streptococcus pneumoniae 
polynucleotide ORFs encoding surface localized, exposed, secreted or membrane 
associated polypeptide antigens. The present invention therefore comprises in other 
5 embodiments, these polypeptides, preferably antigenic polypeptides, encoded by the 
Streptococcus pneumoniae ORFs. 

In other embodiments, the invention comprises vectors comprising ORF 
sequences and host cells or animals transformed, transfected or infected with these 
vectors. The invention also comprises transcriptional gene products of 

10 Streptococcus pneumoniae ORFs, such as, for example, mRNA, antisense RNA, 
antisense oligonucleotides and ribozyme molecules, which can be used to inhibit or 
control growth of the microorganism. The invention relates also to methods of 
detecting these nucleic acids or polypeptides and kits for diagnosing Streptococcus 
pneumoniae infection. The invention also relates to pharmaceutical compositions, in 

15 particular immunogenic compositions, for the prevention and/or treatment of bacterial 
infection, in particular infection caused by or exacerbated by Streptococcus 
pneumoniae. In particular embodiments, the immunogenic compositions are used for 
the treatment or prevention of systemic diseases which are induced or exacerbated 
by Streptococcus pneumoniae. In other embodiments, the immunogenic 

20 compositions are used for the treatment or prevention of non-systemic diseases, 
particularly of the otitis media, which are induced or exacerbated by Streptococcus 
pneumoniae. 

A. Identifying ORFs within the Genomic Sequence of Streptococcus 

25 PNEUMONIAE 

The invention is directed in particular embodiments to the identification of 
polynucleotides, more particularly ORFs, that encode Streptococcus pneumoniae 
polypeptides. The availability of complete bacterial genome sequences has begun to 
play an important role in the identification of candidate antigens through genomics, 
30 transcriptional profiling, and proteomics, coupled with the information processing 
capabilities of bioinformatics (McAtee et a/., 1998a; McAtee ef a/., 1998b; Pizza et ai y 
2000; Sonnenberg and Belisle, 1997; Weldingh et aL, 1998; McAtee et a/., 1998c). 
Currently, no more than approximately 60% of all ORFs within a bacterial genome 
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have some match with a polypeptide whose function has been determined. This 
leaves approximately 40% of genomic ORFs uncharacterized. Thus, the inventors 
have analyzed the Streptococcus pneumoniae genome and utilized bioinformatic 
tools to identify novel ORFs encoding polypeptides of the present invention. In 
5 addition to genomic analysis, the inventors analyzed the Streptococcus pneumoniae 
membrane proteome component to identify novel and/or confirm ORFs encoding 
polypeptides of the present invention. As described below, the ORFs were analyzed 
for a variety of characteristics. 

Specifically, an extensive genomic analysis was performed in silico of the 

10 Streptococcus pneumoniae type 4 genome from The Institute for Genomic Research 
(TIGR) using algorithms designed to identify genes that encode novel surface 
localized polypeptides or polypeptides with putative similarity to polypeptides of 
known interest in other organisms. Thus, a combined analysis of the Streptococcus 
pneumoniae genome, using a unique set of two ORF finder algorithms (i.e., 

15 GLIMMER, Salzberg et a/., 1998 and inventors' assignee's own program), produced 
3,799 ORFs. The most stringent of the ORF finders; Glimmer, produced 2,022 
ORFs, while the assignee's ORF finder produced the most with 3,798 ORFs. There 
were 2,021 ORFs identified by the two algorithms. The difference in results between 
the different ORF finders is primarily due to the particular start codons used by each 

20 program; however, Glimmer also incorporates some evaluation for a Shine-Dalgarno 
box and an interpolated Markov model. For the purposes here, all ORFs with 
common stop codons are given the same ORF designation and will be treated as if 
they are the same ORF. As used hereinafter, an ORF is defined as having one of 
three potential start site codons, ATG, GTG or TTG and one of three potential stop 

25 codons, TAA, TAG or TGA. The lower limit of amino acid length selected as a cutoff 
(e.g., -74 amino acids) may also cause the algorithms to overlook some reading 
frames. However, these "true" reading frames become an increasingly rare event as 
the ORFs become shorter. 

The initial annotation of the Streptococcus pneumoniae ORFs was performed 

30 using the Basic Local Alignment Search Tool (BLAST; version 2.0) Gapped search 
algorithm, Blastp, to identify homologous sequences (Altschul et ah, 1997). A cutoff 
'e' value of anything < e~ 10 was considered significant. The non-redundant protein 
sequence database used for the homology searches consisted of GenBank, SWISS- 
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PROT (Bairoch and Apweiler, 2000), PIR (Barker et a/., 2001), and TREMBL 
(Bairoch and Apweiler, 2000); whose database sequences are updated daily. In the 
present invention, ORFs with a Blastp result of > e" 10 are considered to be unique to 
Streptococcus pneumoniae. Alternate quantitative expression values other than 
5 Blastp l e\ e.g., percent identity, may also be used to compare database sequences 
with the Streptococcus pneumoniae ORFs of the present invention. 

A keyword search of the entire BLAST results was carried out using known or 
suspected target genes for immunogenic compositions as well as words that 
identified the location of a protein or function. 

10 Several parameters were used to determine grouping of the predicted 

Streptococcus pneumoniae polypeptides of the invention. For example, polypeptides 
destined for translocation across the cytoplasmic membrane encode a leader signal 
(also called signal sequence) composed of a central hydrophobic region flanked at 
the N-terminus by positively charged residues (Pugsley, 1 993). A software program, 

15 called SignalP, which identifies signal peptides and their cleavage sites based on 
neural networks (Nielsen et ai> 1997), was used in the present invention to analyze 
the amino acid sequence of an ORF for such a signal peptide. The first 60 N- 
terminal amino acids of each ORF were analyzed by SignalP using the Gram-positive 
software database. The output generated four separate values, maximum C, 

20 maximum Y, maximum S, and mean S. The S-score, or signal region, is the 
probability of the position belonging to the signal peptide. The C-score, or cleavage 
site, is the probability of the position being the first in the mature protein. The Y- 
score is the geometric average of the C-score and a smoothed derivative of the S- 
score. A conclusion of either a Yes or No is given next to each score. If all four 

25 conclusions are Yes, then a 'YES 1 is listed for that ORF; if three of the conclusions 
are Yes, then a 'yes* is listed for that ORF; if two of the conclusions are Yes, then a 
'maybe' is listed for that ORF; for all other cases, a 'no 1 is listed for that ORF. 

To predict polypeptide localization in bacteria, the software program PSORT 
was used (Nakai, 1991). PSORT predicts localization of polypeptides to the 

30 'cytoplasm 1 , 'periplasm', and/or 'cytoplasmic membrane' for Gram-positive bacteria, 
as well as 'outer membrane' for Gram-negative bacteria. Transmembrane (TM) 
domains of polypeptides were analyzed using the software program TopPred II 
(Cserzo ef a/., 1997). 
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The Hidden Markov Model (HMM) Pfam database (Bateman, 2000) was used 
to identify Streptococcus pneumoniae proteins that may belong to an existing protein 
family. Keyword searching of this output was further used to help identify additional 
candidate antigens that may have been missed by the BLAST search criteria. 
5 A computer algorithm, called HMM Upo, was developed by inventors" 

assignee to predict lipoproteins using approximately 131 biologically proven bacterial 
lipoproteins. The protein sequence from the start of the protein to the cysteine amino 
acid, plus the next two additional amino acids, was used to generate the HMM (Eddy 
and Markov, 1996) 

10 The inventor's assignee's also developed a HMM using approximately 70 

known prokaryotic proteins containing the LPXTG cell wall sorting signal, to predict 
cell wall proteins that are anchored to the peptidoglycan layer (Mazmanian et aL, 
1999; Navarre and Schneewind, 1999). The model used not only the LPXTG 
sequence, but also included two features of the downstream sequence, first the 

15 hydrophobic transmembrane domain and secondly, the positively charged carboxy 
terminus. There are also a number of proteins that interact, non-covalently, with the 
peptidoglycan layer and are distinct from the LPXTG protein class described above. 
These proteins seem to have a consensus sequence at their carboxy terminus 
(Koebnik, 1995). The inventors therefore developed and used a HMM of this region 

20 to identify any Streptococcus pneumoniae that may fall into this class of proteins. 

Streptococcus pneumoniae ORFs encoding surface localized, exposed, or 
membrane associated polypeptides were also identified by proteomics (see, Example 
3). This proteomic analysis confirmed many of the Streptococcus pneumoniae ORFs 
identified by the above genomic analysis and further identified novel Streptococcus 

25 pneumoniae ORFs encoding membrane associated polypeptides. 

The following Tables (/.e., Tables 1-12) represent 12 groups into which the 
ORFs identified according to the above characteristics of present invention have 
been classified. Thus, all of the groups described below are ORFs comprised within 
the Streptococcus pneumoniae genome and identified as encoding putative surface 

30 localized, exposed, membrane associated or secreted polypeptides. These groups 
are not meant to limit the scope of the present invention, as analysis of additional 
ORF characteristics also are contemplated. These additional characteristics, e.g., 
RGD sequence, may serve to further expand the total number of ORF groupings or 
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to parse the presently identified ORFs into more defined groups, broader groups, 
narrower groups or group subsets. In addition, some ORFs will meet the criteria of 
more than one category, and will therefore appear in more than one of the following 
groups. 

5 Listed in Table 1 are ORFs that comprise a cytoplasmic membrane signal 

sequence (Ae M a SignalP value of 'YES') and have one or fewer membrane spanning 
domains (MSD), as defined by the TopPred II program. Thirteen ORFs are found 
that match these criteria and are considered to be surface exposed. 
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Table 1. ORFs encoding surface exposed polypeptides, SignalP value 
= 'YES' and <:1 MSDs. 



SEQ ID 


ORF 


11 


190 


17 


403 


23 


469 


39 


790 


50 


935 


70 


1143 


83 


1475 


91 


1568 


97 


1724 


128 


2271 


148 


2621 


179 


3212 


209 


3600 



5 

Listed in Table 2 are ORFs that comprise a cytoplasmic membrane signal 
sequence (Ae., a SignalP value of 'YES') and an outer membrane (OM) or 
periplasmic (Peri) prediction value when analyzed via the program Psort. Five ORFs 
are found that match these criteria and are considered to be surface exposed. 

10 

Table 2. ORFs encoding surface exposed polypeptides, a SignalP value 
= 'YES' and a Psort value of 'OM or Peri\ 



SEQ ID 


ORF 


23 


469 


39 


790 


50 


935 


125 


2228 


179 


3212 
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Listed in Table 3 are ORFs that comprise a cytoplasmic membrane signal 
sequence (te., a SignalP value of 1 YES 1 ) and have 2 or more membrane spanning 
domains (MSD), as defined by the TopPred II program. Twenty two ORFs are found 
that match these criteria and are considered to be surface exposed. 

5 

Table 3. ORFs encoding surface exposed polypeptides, a SignalP = 'YES 1 
and <> 1 MSDs. 



SEQ ID 


ORF 


11 


190 


13 


339 


17 


A no 

403 


23 


469 


34 


640 


39 


790 


50 


935 


70 


1143 


73 


1207 


83 


1475 


91 


1568 


97 


1724 


106 


1947 


121 


2196 


125 


2228 


126 


2234 


128 


2271 


148 


2621 


179 


3212 


187 


3361 


192 


3384 


209 


3600 



10 Listed in Table 4 are ORFs that comprise at least 3 of 4 SignalP values (/.a, a 

SignalP value of 'yes') and have 2 or more membrane spanning domains (MSD), as 
defined by the TopPred II program. Forty-nine ORFs are found that match these 
criteria and are considered to be surface exposed. 
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Table 4. ORFs encoding surface exposed polypeptides, a SignalP = 'yes' 
and >2 MSDs. 



SEQ ID 


ORF 


SEQ ID 


ORF 


2 


72 


129 


2304 


6 


94 


133 


2350 


10 


141 


140 


2470 


14 


356 


145 


2594 


22 


462 


146 


2613 


28 


597 


152 


2676 


29 


598 


156 


2838 


36 


715 


168 


3072 


37 


716 


175 


3141 


40 


823 


180 


3256 


46 


885 


184 


3340 


47 


904 


188 


3369 


48 


916 


190 


3373 


56 


989 


194 


3386 


59 


998 


203 


3558 


71 


1178 


211 


3631 


77 


1339 


213 


3770 


80 


1412 


215 


3799 


81 


1437 






86 


1493 






87 


1528 






88 


1530 






93 


1623 






99 


1816 






101 


1849 






102 


1863 






105 


1904 






112 


2026 






114 


2061 






115 


2112 






120 


2195 







5 

Keyword search of the Blastp data for putative surface exposed proteins 
produced 1 1 9 ORFs and are listed in Table 5. 
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Table 5. ORFs encoding surface exposed polypeptides identified by keyword 
search of Blastp data. 



SEQ ID 


ORF 


SEQ ID 


ORF 


SEQ ID 


ORF 


SEQ ID ORF 


1 


51 


88 


1530 


158 


2847 


213 3770 


2 


72 


90 


1560 


159 


2894 


214 3789 


7 


113 


94 


1630 


160 


2969 




10 


141 


95 


1632 


161 


2975 




12 


304 


96 


1710 


162 


2979 




16 


378 


98 


1765 


163 


2980 




20 


410 


100 


1835 


165 


3039 




24 


493 


103 


1864 


166 


3040 




27, 


580 


105 


1904 


167 


3060 




30 


607 


107 


1966 


169 


3079 




31 


612 


108 


1999 


172 


3107 




32 


624 


109 


2001 


173 


3115 




33 


639 


112 


2026 


176 


3167 




34 


640 


113 


2027 


177 


3198 




35 


703 


115 


2112 


178 


3209 




38 


772 


117 


2132 


180 


3256 




40 


823 


118 


2191 


181 


3262 




42 


838 


122 


2198 


182 


3298 




43 


854 


123 


2201 


184 


3340 




44 


855 


124 


2215 


185 


3346 




48 


916 


127 


2239 


186 


3349 




51 


' 945 


129 


2304 


188 


3369 




53 


979 


131 


2329 


189 


3372 




59 


998 


132 


2348 


191 


3378 




60 


1013 


133 


2350 


193 


3385 




61 


1048 


134 


2352 


196 


3457 




65 


1072 


135 


2354 


197 


3473 




67 


1104 


136 


2385 


198 


3479 




68 


1117 


138 


2431 


199 


3480 




69 


1141 


139 


2452 


200 


3487 




70 


1143 


141 


2488 


201 


3493 




71 


1178 


144 


2591 


202 


3494 




■ 75 


1244 


146 


2613 


204 


3568 




76 


1267 


147 


2615 


205 


3576 




77 


1339 


151 


2661 


206 


3578 




78 


1350 


152 


2676 


207 


3584 




79 


1410 


154 


2734 


208 


3585 




80 


1412 


155 


2814 


210 


3627 




87 


1528 


157 


2845 


212 


3669 





-32- 



WO 02/083855 



PCT/US02/11524 



HMM Pfam analysis helps identify ORFs encoding proteins with domains or 
amino acid patterns similar to proteins that belong to an existing protein family. 
Keyword search of the Pfam family classification for potential surface exposed 
proteins produced 52 ORFs and are listed in Table 6. 

5 

Table 6. ORFs encoding surface exposed polypeptides identified by HMM 
Pfam analysis. 



SEQ ID 


ORF 


SEQ ID 


ORF 


4 


79 


160 


2969 


18 


404 


162 


2979 


19 


406 


163 


2980 


41 


828 


164 


2983 


45 


869 


165 


3039 


55 


983 


166 


3040 


57 


992 


169 


3079 


58 


996 


171 


3083 


63 


1064 


174 


3140 


64 


1070 


176 


3167 


66 


1097 


180 


3256 


72 


1179 


182 


3298 


74 


1220 


183 


3327 ! 


89 


1559 


184 


3340 


92 


1572 


186 


3349 


104 


1868 


188 


3369 


111 


2025 


189 


3372 


116 


2129 


195 


3413 


119 


2193 


198 


3479 


128 


2271 


199 


3480 


137 


2400 


205 


3576 


142 


2499 


212 


3669 


143 


2543 


213 


3770 


149 


2642 






151 


2661 






152 


2676 






153 


2678 






157 


2845 






159 


2894 
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An algorithm called HMM Lipo was developed for use in the present 
invention. The HMM Lipo program predicts lipoproteins using approximately 131 
biologically proven bacterial lipoproteins. HMM Lipo identified 16 ORFs that are 
putative lipoproteins and are listed in Table 7. 

5 

Table 7. ORFs encoding surface exposed lipoproteins. 



SEQ ID 


ORF 


3 


75 


8 


132 


9 


140 


13 


339 


21 


423 


26 


502 


34 


640 


62 


1059 


67 


1104 


85 


1479 


134 


2352 


147 


2615 


150 


2655 


168 


3072 


170 


3081 


173 


3115 



10 The inventors developed an HMM using approximately 70 known prokaryotic 

polypeptides containing the LPXTG cell wall sorting signal. Thus, this HMM was 
used to predict cell wall polypeptides that are anchored to the peptidoglycan layer. 
Listed in Table 8 are 4 ORFs predicted to have the LPXTG motif and are classified 
as proteins that might be targeted by sortase. 
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Table 8. ORFs encoding surface exposed polypeptides anchored to the 
peptidoglycan layer. 



SEQ ID 


ORF 


13 


339 


21 


423 


34 


640 


170 


3081 



5 

In addition, listed in Table 9 are 3 ORFs predicted by HMM PGB analysis to 
encode polypeptides potentially binding to the peptidoglycan layer in a manner 
independently of the sortase. 

10 

Table 9. ORFs encoding surface exposed polypeptides non-covalently 
anchored to the peptidoglycan layer. 



SEQ ID 


ORF 


25 


494 


49 


927 


110 


2012 



15 



ORFs that give a SignalP value of 'YES' and whose carboxy terminal amino 
acid is either a Phenylalanine or Tyrosine are considered to be surface exposed. 
20 Listed in Table 10 are 7 ORFs matching these criteria. 
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Table 10. ORFs encoding surface exposed polypeptides, a cytoplasmic 
membrane signal sequence (i.e., SignalP = 'YES') and a C-terminal Phe or Tyr amino 
acid. 

5 



SEQID 


ORF 


11 


190 


39 


790 


73 


1207 


97 


1724 


106 


1947 


125 


2228 


187 


3361 



10 

Twenty eight Streptococcus pneumoniae ORFs were additionally identified by 
proteomics as encoding membrane associated polypeptides and are listed in Table 
11. The ORFs listed in Table 11 further support the Streptococcus pneumoniae 
ORFs identified by the genomic mining algorithms described above (/.e., ORFs 
15 encoding surface localized, secreted, or exposed polypeptides; Tables 1-10). 
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Table 11. Streptococcus pneumoniae ORFs confirmed by proteomics as 
surface exposed. 



SEQID 


ORF 


14 


356 


16 


378 


17 


403 


i 46 


885 


64 


1070 


66 


1097 


67 


1104 


69 


1141 


71 


1178 


74 


1220 


91 


1568 


103 


1864 j 


116 


2129 


128 


2271 


131 


2329 


136 


2385 


151 


2661 


156 


2838 


159 


2894 


162 


2979 


164 


2983 


172 


3107 


176 


3167 


178 


3209 


179 


3212 


180 


3256 


182 


3298 


205 


3576 



5 

Finally, 161 novel Streptococcus pneumoniae ORFs were identified by 
proteomics as encoding membrane associated polypeptides and are listed in Table 
12. 
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Table 12. Streptococcus pneumoniae ORFs identified by proteomics 
membrane associated. 



OL-.VX 1 U 






ORP 
\jt\r 




ORE 


cpn in 


DPP 


431 


64 


463 


357 


4Q5 


1344 




9984 

^^W*T 


432 


120 


464 


3Q0 


4Q6 


1347 

1 W*T f 


598 


9315 

1 w 


433 


121 


465 

*Tww 


431 

to 1 


4Q7 


1356 

I ouu 


59Q 


9317 

1 f 


434 


152 


466 


434 

tot 


4Q8 


1417 


53n 


931ft 


435 


153 


467 


4/36 


4QQ 


i too 


^31 


931 Q 


436 


156 


468 


43Q 




1477 


^39 


9390 


437 


159 


469 


513 


501 


151*5 


533 


9379 


438 


160 


470 


515 

W 1 w 


502 


1527 


534 

vOt , 


2374 


439 


163 


471 


583 


503 


1565 


535 
www 


2376 

4^W f W 


440 


164 


472 


633 


504 


1601 

1 WW 1 


536 


9387 

4_WW f 


441 


166 


473 


683 


505 


1606 


537 


2394 


442 


172 


474 


686 


506 


1641 


538 

vvU 


2410 


443 


174 


475 


720 


507 

WV I 


1770 

I # r v 


53Q 

WWW 


2495 


444 


175 


476 


726 


508 


1773 


540 

w"Tw 


2443 


445 


178 


477 


818 


509 

WWW 


1774 

Iff "T 


541 

w"T 1 


2451 


446 


180 


478 


861 


510 

w 1 w 


1785 

1 f WW 


549 


9454 


447 


181 


479 


863 


511 

w 1 1 


1803 


543 

W*TW 


9508 

^www 


448 


183 


480 


Q60 


519 


1817 


W*T*T 


9^13 

4»w I O 


449 


186 

I WW 


481 


1004 


513 
w 1 w 


1893 


W*TW 


9*549 


450 


188 


482 


1037 


514 

w 1 "T 


1847 


546 

w^Tw 


2558 


451 


189 


483 


1049 


515 


1917 


547 

W^T f 


2568 


452 


192 


484 


1054 


516 


1923 


548 


2575 


453 


194 


485 


1061 


517 


1964 


549 


2587 


454 


199 


486 


1082 


518 


1970 


550 


2754 


455 


268 


487 


1105 


519 


2039 


551 


2800 


456 


269 


488 


1111 


520 


2041 


552 


2839 


457 


294 


489 


1175 


521 


2047 


553 


2892 


458 


296 


490 


1248 


522 


2058 


554 


2906 


459 


298 


491 


1262 


523 


2068 


555 


2958 


460 


301 


492 


1266 


524 


2130 


556 


2963 


461 


' 316 


493 


1312 


525 


2251 


557 


3021 


462 


320 


494 


1314 


526 


2282 


558 


3048 
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Table 12. Streptococcus pneumoniae ORFs identified by proteomics as 
membrane associated. 



SEQ ID 


ORF 


SEQ ID 


ORF 


SEQ ID 


ORF 


SEQ ID 


ORF 


559 


3065 


569 


3248 


579 


3552 


589 


3739 


560 


3095 


570 


3303 


580 


3555 


590 


3766 


561 


3111 


571 


3331 


581 


3560 


591 


3778 


562 


3125 


572 


3367 


582 


3564 






563 


3151 


573 


3410 


583 


3566 






564 


3153 


574 


3446 


584 


3632 






565 


3161 


575 


3454 


585 


3653 






566 


3178 


576 


3525 


586 


3714 






567 


3180 


577 


3538 


587 


3732 






568 


3234 


578 


3540 


588 


3735 







5 

As further contemplated in the present invention, Streptococcus pneumoniae 
ORFs are searched and evaluated for other important characteristics. For example, 
proteins that contain the Arg-Gly-Asp (RGD) attachment motif, together with integrins 
that serve as their receptor, constitute a major recognition system for cell adhesion, 

10 and thus are putative Streptococcus pneumoniae polypeptide antigens. Four 
Streptococcus pneumoniae ORFs, /.a, ORF 51, ORF 423, ORF 1097 and ORF 
1104, have been identified as having a tripeptide RGD sequence that potentially is 
involved in cell attachment. 

ORFs RGD recognition is one mechanism used by microbes to gain entry into 

15 eukaryotic tissues (Stockbauer et a/., 1999; Isberg and Nhieu, 1994). However, not 
all RGD-containing proteins mediate cell attachment. It has been shown that RGD- 
containing peptides with a proline at the carboxy end (RGDP) are inactive in cell 
attachment assays (Pierschbacher and Rouslahti, 1987) and are excluded. A 
tandem repeat finder (Benson, 1999) may also be used, as has been used to identify 

20 ORFs containing repeated DNA sequences such as those found in MSCRAMMs 
(Foster and Hook, 1998) and phase variable surface proteins of Neisseria 
meningitidis (Parkhill et a/., 2000)., 

The present inventors also have used the Geanfammer software to cluster 
proteins into homologous families (Park and Teichmann, 1998). Preliminary analysis 
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of the family classes has provided novel ORFs within a vaccine candidate cluster as 
well as defining potential protein function. 

The ORFs listed in Table 13, were identified by analysis of the Streptococcus 
pneumoniae genome. A total of 215 ORFs were identified based on the analysis 
5 criteria described above and listed in Tables 1-10. The 215 ORFs identified are 
listed vertically in Table 13 (column 1). The nucleotide SEQ ID NOS: 1 through SEQ 
ID NOS: 215 (column 2) and the encoded polypeptide SEQ ID NOS: 216 through 
SEQ ID NOS: 430 (column 3) are listed horizontally to their respective ORF. For 
example, in Table 13, ORF 51 has the nucleotide sequence of SEQ ID NO:1 and the 

10 encoded polypeptide has the amino acid sequence of SEQ ID NO: 216, ORF 72 has 
nucleotide SEQ ID NO:2 and encoded polypeptide SEQ ID NO: 217, etc. 

Proteomic analysis identified twenty eight ORFs (see, Table 11) already listed 
in Table 13 (e.g., SEQ ID NO: 14, SEQ ID NO:16, SEQ ID NO:27, etc.) Proteomic 
analysis further identified 161 novel ORFs encoding membrane associated proteins 

15 (see, Table 12). These 161 novel ORFs identified by proteomics as membrane 
associated are listed vertically in Table 14 (column 1). The nucleotide SEQ ID NOS: 
431 through SEQ ID NO: 591 (column 2) and the encoded polypeptide SEQ ID NOS: 
592 through 752 (column 3) are listed horizontally to their respective ORF. 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


Polypeptide 
SEQ ID NO 


51 


1 


216 


72 


2 


217 


75 


3 


218 


79 


4 


219 


86 


5 


220 


94 


6 


221 


113 


7 


222 


132 


8 


223 


140 


g 


224 


141 


10 


225 


190 


11 


226 


304 


12 


227 


339 


13 


228 


356 


14 


229 


370 


15 


230 


378 


16 


231 


403 


17 


232 


404 


18 


233 


406 


19 


234 


410 


20 


235 


423 


21 


236 


462 


22 


237 


469 


23 


238 


493 


24 


239 


494 


25 


240 


502 


26 


241 


580 


27 


242 


597 


28 


243 


598 


29 


244 


607 


30 


245 


612 


31 


246 


624 


32 


247 


639 


33 


248 


640 


34 


249 


703 


35 


250 


715 


36 


251 


716 


37 


252 


772 


38 


253 


790 


39 


254 


823 


40 


255 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


Polvneotide 
SEQ ID NO 


823 

w^w 


40 

"T w 


255 

^ww 


828 


41 


256 


838 


42 


257 


854 


43 


258 


855 


44 
* i ■ i 


95Q 


86Q 


45 

*TW 


960 

^w w 


885 


46 


261 


904 


47 


262 


916 
w i \j 


48 


263 

4»ww 


927 


49 


264 


935 


50 


265 


945 


51 


266 

^ w w 


965 


52 


267 

w » 


979 


53 


268 

^ w w 


980 


54 


269 


983 


55 


270 

^ / w 


989 


56 


271 


992 

W w&> 


57 

W 1 


972 


996 


58 

WW 


273 


998 

ecu 


59 


274 


1013 


60 

WW 


275 

^ f w 


1048 


61 

w 1 


976 


1059 


62 


277 

£-.11 


1064 

1 WW"T 


63 

WW 


278 


1070 

Ivi V 


64 

w"T 


279 

r w- 


1072 

Iwl ^ 


65 

WW 


280 


1097 


66 


281 


1104 

1 1 w™ 


67 


282 


1117 


68 


283 

&aWW 


1141 


69 


284 


1143 


70 


, 285 


1178 


71 


286 


1179 


72 


287 


1207 


73 


288 


1220 


74 


289 


1244 


75 


290 


1267 


76 


291 


1339 


77 


292 


1350 


78 


293 


1410 


79 


294 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


Polvoeotide 
SEQ ID NO 


1412 


80 


295 


1437 


81 


296 


1459 


82 


297 


1475 


83 


2Q8 


1476 


84 


299 


1479 


85 


300 


1493 


86 


OU 1 


1528 


87 


302 


1530 


88 


303 


1559 


89 


304 


1560 


90 


305 


1568 


91 




1572 


92 


307 


1623 


93 


308 


1630 


94 


309 


1632 


95 


310 


1710 


96 


31 1 


1724 


97 


312 


1765 


98 


313 


1816 


99 


314 


1835 


100 


315 


1849 


101 


316 


1863 


102 


317 

W 1 1 


1864 


103 


318 


1868 


104 


319 


1904 


105 


320 


1947 


106 


321 


1966 


107 


322 


1999 


108 


323 


2001 


109 


324 


2012. 


110 


325 


2025 


111 


326 


2026 


112 


327 


2027 


113 


328 


2061 


114 


329 


2112 


115 


330 


2129 


116 


331 


2132 


117 


332 


2191 


118 


333 


2193 


119 


334 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


Polx/Dpntidp 
SEQ ID NO 


2195 


120 


335 

www 


2196 


121 


336 

w wU 


2198 


122 


337 

WW f 


2201 


123 


33ft 


2215 


124 


33Q 


2228 


125 


340 


2234 

r f w*T 


12R 


341 


223Q 

r r ww 


127 


342 


2271 


12ft 


343 

W*TW 


2304 


12Q 


344 


2322 


130 

1 w w 


345 

w" w 


2329 


131 

1 w 1 


346 

W T W 


2348 


132 


347 

W I f 


2350 


133 

1 ww 


348 

W~W 


2352 


134 


349 

W T W 


2354 


135 


350 


2385 


136 

1 WW 


351 

WW I 


2400 


137 


352 


I 2431 


138 

1 ww 


353 

www 


2452 


139 

1 WW 


354 

ww^ 


2470 


140 


355 

www 


2488 


141 


356 

www 


2499 


142 


357 

WW I 


2543 


143 


358 

www 


2591 


144 


359 

Www 


2594 


145 




2613 


146 

I ~ w 


361 


2615 


147 


362 


2621 


148 


363 

www 


2642 


149 


364 


2655 


150 


365 


2661 


151 


366 


2676 


152 


367 


2678 


153 


368 


2734 


154 


369 


2814 


155 


370 


2838 


156 


371 


2845 


157 


372 


2847 


158 


373 


2894 


159 


374 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


Pol voeoti Hp 
SEQ ID NO 


2969 


160 


375 


2975 


161 

1 W 1 


376 


2979 


162 


377 

Off 


2980 


163 


378 


2983 


164 

1 W*T 


379 


3039 


165 


380 

WWW 


3040 


188 


381 


3080 


187 


382 


3072 


168 

I uu 


383 


3079 

w W 1 w 


169 


384 


3081 


170 


385 


3083 


171 


386 

w Uv 


3107 


172 

1 I Cm 


387 


3115 


173 


388 

WWW 


3140 


174 


389 


3141 


175 

1 l W 


390 

WWW 


3167 


176 


391 

WW l 


3198 


177 


392 

Ww^- 


3209 

W^ww 


178 


393 

www 


3212 


179 

1 » w 


394 

WW 1 


3256 


180 


395 

www 


3262 


181 

1 w 1 


396 

www 


3298 


182 


3Q7 

WW 1 


3327 

WW&» f 


183 


398 

WWW 


3340 

W W^W 


184 

I WT" 


399 

www 


3346 

WW"Tw 


185 


400 


3349 


186 


401 

~ W 1 


3361 


187 


402 


3369 


188 


403 


3372 


189 


404 


3373 


190 


405 


3378 


191 


406 


3384 


192 


407 


3385 


193 


408 


3386 


194 


409 


3413 


195 


410 


3457 


196 


411 


3473 


197 


412 


3479 


198 


413 


3480 


199 


414 
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Table 13. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


SFO in NO 


rui y p t? pi 1 uu 






A1 ^ 






A1R 
I D 


14 Q 4 




/M 7 
*f I / 


ouuo 




*l lu 


OoOO 




/II Q 


3576 


205 


420 


3578 


206 


421 


3584 


207 


422 


3585 


208 


423 


3600 


209 


424 


3627 


210 


425 


3631 


211 


426 


3669 


212 


427 


3770 


213 


428 


3789 


214 


429 


3799 


215 


430 
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Table 14. Streptococcus Pneumoniae open reading frames (ORFs) 



v/r\r 


Nil ontJHfi 
IMUUIcuUUc 

SEQ ID NO 


SEQ ID NO 


64 


431 


592 


120 


432 


593 


121 


433 


594 


152 


434 


595 


153 


435 


596 


156 


436 


597 


159 


437 


598 


160 


438 


599 


163 


439 


600 


164 


440 


601 


166 


441 


602 


172 


442 


603. 


174 


443 


604 


175 


444 


605 


178 


445 


606 


180 


446 


607 


181 


447 


608 


183 


448 


609 


186 


449 


610 


188 


450 


611 


189 


451 


612 


192 


452 


613 


194 


453 


614 


199 


454 


615 


268 


455 


616 


269 


456 


617 


294 


457 


618 


296 


458 


619 


j 298 


459 


620 


301 . 


460 


621 


316 


461 


622 


320 


462 


623 


357 


463 


624 


390 


464 


625 


431 


465 


626 


434 


466 


627 


436 


467 


628 
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Table 14. Streptococcus Pneumoniae open reading frames (ORFs) 



ORF 


Nucleotide 
SEQ ID NO 


SEQ ID NO 


439 


468 


629 


513 


469 


630 


515 


470 


631 


583 


471 


632 


633 


472 


633 


683 


473 


634 


686 


474 


635 


720 


475 


636 | 


726 


476 


637 


818 


477 


638 


861 


478 


639 


863 


479 


640 


960 


480 


641 


1004 


481 


642 


1037 


482 


643 


1049 


483 


644 


1054 


484 


645 


1061 


485 


646 


1082 


486 


647 


1105 


487 


648 


1111 


488 


649 


1175 


489 


650 


1248 


490 


651 


1262 


491 


652 


1266 


492 


653 


1312 


493 


654 


1314 


494 


655 i 


1344 


495 


656 


1347 


496 


657 


1356 


497 


658 


1417 


498 


659 


1465 


499 


660 


1477 


500 


661 


1515 


501 


662 


1527 


502 


663 


1565 


503 


664 


1601 


504 


665 
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Table 14. Streptococcus Pneumoniae open reading frames (ORFs) 



UKr 


Nucleotide 
SEQ ID NO 


Polypeptide 
SEQ ID NO 


1606 


505 


666 


1641 


506 


667 


| 1770 


507 


668 


1773 


508 


669 


1774 


509 


670 


1785 


510 


671 


1803 


511 


672 


1817 


512 


673 


1823 


513 


674 


1847 


514 


675 


1917 


515 


676 


1923 


516 


677 


1964 


517 


678 


1970 


518 


679 


2039 


519 


680 


2041 


520 


681 


2047 


521 


682 


2058 


522 


683 


2068 


523 


684 


2130 


524 


685 


2251 


525 


686 


2282 


526 


687 


2284 


527 


688 


2315 


528 


689 


2317 


529 


690 


2318 


530 


691 


2319 


531 


692 


2320 


532 


693 


2372 


533 


694 


2374. 


534 


695 


2376 


535 


696 


2387 


536 


697 


2394 


537 


698 


2410 


538 


699 


2425 


539 


700 


2443 


540 


701 


2451 


541 


702 
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Table 14. Streptococcus Pneumoniae open reading frames (ORFs) 



nop 


nucleotide 
SEQ ID NO 


foiypepuae 
SEQ ID NO 


2454 


542 


703 


2508 


543 


704 


2513 


544 


705 


2542 


545 


706 


2558 


546 


707 


2568 


547 


708 


2575 


548 


709 


2587 


549 


710 


2754 


550 


711 


2800 


551 


712 


2839 


552 


713 


2892 


553 


714 


2906 


554 


715 


2958 


555 


716 


2963 


556 


717 


3021 


557 


718 


3048 


558 


719 


3065 


559 


720 


3095 


560 


721 


3111 


561 


722 


3125 


562 


723 


3151 


563 


724 


3153 


564 


725 I 


3161 


565 


726 ! 


3178 


566 


727 


3180 


567 


728 


3234 


568 


729 


3248 


569 


730 


3303 


570 


731 


3331 


. 571 


732 


3367 


572 


733 


3410 


573 


734 


3446 


574 


735 


3454 


575 


736 


3525 


576 


737 


3538 


577 


738 


3540 


578 


739 
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Table 14. Streptococcus Pneumoniae open reading frames (ORFs) 



vi\r 


SEQ ID NO 


r^oiypepiiue 
SEQ ID NO 


3552 


579 


740 


3555 


580 


741 


3560 


581 


742 


3564 


582 


743 


3566 


583 


744 


3632 


584 


745 


3653 


585 


746 


3714 


586 


747 


3732 


587 


748 


3735 


588 


749 


3739 


589 


750 


3766 


590 


751 


3778 


591 


752 



B. Streptococcus pneumoniae ORF Polynucleotides Encoding Surface 
5 Exposed Polypeptides 

Isolated and purified Streptococcus pneumoniae ORF polynucleotides of the 
present invention are contemplated for use in the production of Streptococcus 
pneumoniae polypeptides. More specifically, in certain embodiments, the ORFs 
encode Streptococcus pneumoniae surface localized, exposed, membrane 

10 associated or secreted polypeptides, particularly antigenic polypeptides. Thus, in 
one aspect, the present invention provides isolated and purified polynucleotides 
(ORFs) that encode Streptococcus pneumoniae surface localized, exposed, 
membrane associated or secreted polypeptides. In particular embodiments, a 
polynucleotide of the present invention is a DNA molecule, wherein the DNA may be 

15 genomic DNA, chromosomal DNA, plasmid DNA or cDNA. In a preferred 
embodiment, a polynucleotide of the present invention is a recombinant 
polynucleotide, which encodes a Streptococcus pneumoniae polypeptide comprising 
an amino acid sequence that has at least 95% identity to an amino acid sequence of 
one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ 

20 ID NO: 752, or a fragment thereof. In another embodiment, an isolated and purified 
ORF polynucleotide comprises a nucleotide sequence that has at least 95% identity 
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to one of the ORF nucleotide sequences of SEQ ID NO: 1 through SEQ ID NO: 215 
or SEQ ID NO: 431 through SEQ ID NO: 591 , a degenerate variant thereof, or a 
complement thereof. In a preferred embodiment, an ORF polynucleotide of one of 
SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 
5 591 is comprised in a plasmid vector and expressed in a prokaryotic host cell. 

As used hereinafter, the term "polynucleotide" means a sequence of 
nucleotides connected by phosphodiester linkages. Polynucleotides are presented 
hereinafter in the direction from the 5* to the 3' direction. A polynucleotide of the 
present invention can comprise from about 10 to about several hundred thousand 

10 base pairs. Preferably, a polynucleotide comprises from about 10 to about 3,000 
base pairs. Preferred lengths of particular polynucleotide are set forth hereinafter. 

A polynucleotide of the present invention can be a deoxyribonucleic acid 
(DNA) molecule, a ribonucleic acid (RNA) molecule, or analogs of the DNA or RNA 
generated using nucleotide analogs. The nucleic acid molecule can be single- 

15 stranded or double-stranded, but preferably is double-stranded DNA. Where a 
polynucleotide is a DNA molecule, that molecule can be a gene, a cDNA molecule or 
a genomic DNA molecule. Nucleotide bases are indicated hereinafter by a single 
letter code: adenine (A), guanine (G), thymine (T), cytosine (C), inosine (I) and uracil 
(U). 

20 "Isolated" means altered "by the hand of man" from the natural state. If an 

"isolated 0 composition or substance occurs in nature, it has been changed or 
removed from its original environment, or both. For example, a polynucleotide or a 
polypeptide naturally present in a living animal is not "isolated," but the same 
polynucleotide or polypeptide separated from the coexisting materials of its natural 

25 state is "isolated," as the term is employed hereinafter. 

Preferably, an "isolated" polynucleotide is free of sequences which naturally 
flank the nucleic acid {i.e., sequences located at the 5' and 3' ends of the nucleic 
acid) in the genomic DNA of the organism from which the nucleic acid is derived. For 
example, in various embodiments, the isolated Streptococcus pneumoniae nucleic 

30 acid molecule can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0. 5 kb or 0. 1 
kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell from which the nucleic acid is derived. However, the 
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Streptococcus pneumoniae nucleic acid molecule can be fused to other protein 
encoding or regulatory sequences and still be considered isolated. 

ORF polynucleotides of the present invention may be obtained, using 
standard cloning and screening techniques, from a cDNA library derived from mRNA. 
5 Polynucleotides of the invention can also be obtained from natural sources such as 
genomic DNA libraries (e.g., a Streptococcus pneumoniae library) or can be 
synthesized using well known and commercially available techniques. Contemplated 
in the present invention, ORF polynucleotides will be obtained using Streptococcus 
pneumoniae type 3, type 14 or type 19F chromosomal DNA as the template. 

10 The invention further encompasses nucleic acid molecules that differ from the 

nucleotide sequences shown in SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID 
NO: 431 through SEQ ID NO: 591 (and fragments thereof) due to degeneracy of the 
genetic code and thus encode the same Streptococcus pneumoniae polypeptide as 
that encoded by the nucleotide sequence shown SEQ ID NO:1 through SEQ ID 

15 NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591. 

Orthologues and allelic variants of the Streptococcus pneumoniae 
polynucleotides can readily be identified using methods well known in the art. Allelic 
variants and orthologues of the polynucleotides will comprise a nucleotide sequence 
that is typically at least about 70-75%, more typically at least about 80-85%, and 

20 most typically at least about 90-95% or more homologous to the nucleotide sequence 
shown in SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID 
NO: 591 , or a fragment of these nucleotide sequences. Such nucleic acid molecules 
can readily be identified as being able to hybridize, preferably under stringent 
conditions, to the nucleotide sequence shown in SEQ ID NO:1 through SEQ ID 

25 NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, or a fragment of these 
nucleotide sequences. 

Moreover, the polynucleotide of the invention can comprise only a fragment of 
the coding region of a Streptococcus pneumoniae polynucleotide or gene, such as a 
fragment of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 

30 through SEQ ID NO: 591 . Preferably, such fragments are immunogenic fragments. 

When the ORF polynucleotides of the invention are used for the recombinant 
production of Streptococcus pneumoniae polypeptides of the present invention, the 
polynucleotide may include the coding sequence for the mature polypeptide, by itself, 
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or the coding sequence for the mature polypeptide in reading frame with other coding 
sequences, such as those encoding a leader or secretory sequence, a pre-, or pro- 
or prepro- protein sequence, or other fusion peptide portions. For example, a marker 
sequence which facilitates purification of the fused polypeptide can be linked to the 
5 coding sequence (see Gentz et a/., 1989, incorporated by reference hereinafter in its 
entirety). Thus, contemplated in the present invention is the preparation of 
polynucleotides encoding fusion polypeptides permitting His-tag purification of 
expression products. The polynucleotide may also contain non-coding 5' and 3' 
sequences, such as transcribed, non-translated sequences, splicing and 

10 polyadenylation signals. 

Thus, a polynucleotide encoding a polypeptide of the present invention, 
including homologs and orthologs from species other than Streptococcus 
pneumoniae, may be obtained by a process which comprises the steps of screening 
an appropriate library under stringent hybridization conditions with a labeled probe 

15 having the sequence of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 
431 through SEQ ID NO: 59.1, a fragment thereof; and isolating fuH-length cDNA and 
genomic clones containing the polynucleotide sequence. Such hybridization 
techniques are well known to the skilled artisan. The skilled artisan will appreciate 
that, in many cases, an isolated cDNA sequence will be incomplete, in that the region 

20 coding for the polypeptide is cut short at the 5* end of the cDNA. This is a 
consequence of reverse transcriptase, an enzyme with inherently low "processivity" 
(a measure of the ability of the enzyme to remain attached to the template during the 
polymerization reaction), failing to complete a DNA copy of the mRNA template 
during 1st strand cDNA synthesis. 

25 Thus, in certain embodiments, the polynucleotide sequence information 

provided by the present invention allows for the preparation of relatively short DNA 
(or RNA) oligonucleotide sequences having the ability to specifically hybridize to 
gene sequences of the selected polynucleotides disclosed hereinafter. The term 
"oligonucleotide" as used hereinafter is defined as a molecule comprised of two or 

30 more deoxyribonucleotides or ribonucleotides, usually more than three (3), and 
typically more than ten (10) and up to one hundred (100) or more (although 
preferably between twenty and thirty). The exact size will depend on many factors, 
which in turn depends on the ultimate function or use of the oligonucleotide. Thus, in 
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particular embodiments of the invention, nucleic acid probes of an appropriate length 
are prepared based on a consideration of a selected nucleotide sequence, e.g., a 
sequence such as that shown in SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID 
NO: 431 through SEQ ID NO: 591. The ability of such nucleic acid probes to 
5 specifically hybridize to a polynucleotide encoding a Streptococcus pneumoniae 
polypeptide lends them particular utility in a variety of embodiments. Most 
importantly, the probes can be used in a variety of assays for detecting the presence 
of complementary sequences in a given sample. 

In certain embodiments, it is advantageous to use oligonucleotide primers. 

10 These primers may be generated in any manner, including chemical synthesis, DNA 
replication, reverse transcription, or a combination thereof. The sequence of such 
primers is designed using a polynucleotide of the present invention for use in 
detecting, amplifying or mutating a defined segment of an ORF. polynucleotide that 
encodes a Streptococcus pneumoniae polypeptide from prokaryotic cells using 

15 polymerase chain reaction (PCR) technology. 

In certain embodiments, it is advantageous to employ a polynucleotide of the 
present invention in combination with an appropriate label for detecting hybrid 
formation. A wide variety of appropriate labels are known in the art, including 
radioactive, enzymatic or other ligands, such as avidin/biotin, which are capable of 

20 giving a detectable signal. 

Polynucleotides which are identical or sufficiently identical to a nucleotide 
sequence contained in one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 
431 through SEQ ID NO: 591 , or a fragment thereof, may be used as hybridization 
probes for cDNA and genomnic DNA or as primers for a nucleic acid amplification 

25 (PCR) reaction, to isolate full-length cDNAs and genomic clones encoding 
polypeptides of the present invention and to isolate cDNA and genomic clones of 
other genes (including genes encoding homologs and orthologs from species other 
than Streptococcus pneumoniae) that have a high sequence similarity to the 
polynucleotide sequences set forth in of SEQ ID NO:1 through SEQ ID NO:215 or 

30 SEQ ID NO: 431 through SEQ ID NO: 591, or a fragment thereof. Typically these 
nucleotide sequences are from at least about 70% identical to at least about 95% 
identical to that of the reference polynucleotide sequence. The probes or primers will 
generally comprise at least 15 nucleotides, preferably, at least 30 nucleotides and 
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may have at least 50 nucleotides. Particularly preferred probes will have between 30 
and 50 nucleotides. 

There are several methods available and well known to those skilled in the art 
to obtain full-length cDNAs, or extend short cDNAs, for example those based on the 
5 method of Rapid Amplification of cDNA ends (RACE) (see, Frohman et aL, 1988). 
Recent modifications of the technique, exemplified by the Marathon™ technology 
(Clontech Laboratories Inc.) for example, have significantly simplified the search for 
longer cDNAs. In the Marathon™ technology, cDNAs have been prepared from 
mRNA extracted from a chosen tissue and an "adaptor" sequence ligated onto each 

10 end. Nucleic acid amplification (PGR) is then carried out to amplify the "missing" 5' 
end of the cDNA using a combination of gene specific and adaptor specific 
oligonucleotide primers. The PGR reaction is then repeated using "nested" primers, 
that is, primers designed to anneal within the amplified product (typically an adaptor 
specific primer that anneals further 3' in the adaptor sequence and a gene specific 

15 primer that anneals further 5' in the known gene sequence). The products of this 
reaction can then be analyzed by DNA sequencing and a full-length cDNA 
constructed either by joining the product directly to the existing cDNA to give a 
complete sequence, or carrying out a separate full-length PCR using the new 
sequence information for the design of the 5' primer. 

20 To provide certain of the advantages in accordance with the present 

invention, a preferred nucleic acid sequence employed for hybridization studies or 
assays includes probe molecules that are complementary to at least a 10 to about 70 
nucleotides long stretch of a polynucleotide that encodes a Streptococcus 
pneumoniae polypeptide, such as that shown in one of SEQ ID NO:216 through SEQ 

25 ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. A size of at least 10 
nucleotides in length helps to ensure that the fragment will be of sufficient length to 
form a duplex molecule that is both stable and selective. Molecules having 
complementary sequences over stretches greater than 10 bases in length are 
generally preferred, though, in order to increase stability and selectivity of the hybrid, 

30 and thereby improve the quality and degree of specific hybrid molecules obtained. 
One will generally prefer to design nucleic acid molecules having gene- 
complementary stretches of 25 to 40 nucleotides, 55 to 70 nucleotides, or even 
longer where desired. Such fragments can be readily prepared by, for example, 
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directly synthesizing the fragment by chemical means, by application of nucleic acid 
reproduction technology, such as the PGR technology of (U.S. Patent 4,683,202, 
incorporated hereinafter by reference) or by excising selected DNA fragments from 
t recombinant plasmids containing appropriate inserts and suitable restriction enzyme 
5 sites. 

In another aspect, the present invention contemplates an isolated and purified 
polynucleotide comprising a nucleotide sequence that is identical or complementary 
to a segment of at least 10 contiguous bases of one of SEQ ID NO:1 through SEQ ID 
NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, wherein the polynucleotide 

10 hybridizes to a polynucleotide that encodes a Streptococcus pneumoniae 
polypeptide. Preferably, the isolated and purified polynucleotide comprises a base 
sequence that is identical or complementary to a segment of at least 25 to about 70 
contiguous bases of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 
431 through SEQ ID NO: 591. For example, the polynucleotide of the invention can 

15 comprise a segment of bases identical or complementary to 40 or 55 contiguous 
bases of the disclosed nucleotide sequences. 

Accordingly, a polynucleotide probe molecule of the invention can be used for 
its ability to selectively form duplex molecules with complementary stretches of the 
gene. Depending on the application envisioned, one will desire to employ varying 

20 conditions of hybridization to achieve varying degree of selectivity of the probe 
toward the target sequence (see Table 15 below). For applications requiring a high 
degree of selectivity, one will typically desire to employ relatively stringent conditions 
to form the hybrids. Of course, for some applications, for example, where one 
desires to prepare mutants employing a mutant primer strand hybridized to an 

25 underlying template or where one seeks to isolate a Streptococcus pneumoniae 
homologous polypeptide coding sequence from other cells, functional equivalents, or 
the like, less stringent hybridization conditions are typically needed to allow formation 
of the heteroduplex (see Table 15). Cross-hybridizing species can thereby be readily 
identified as positively hybridizing signals with respect to control hybridizations. 

30 Thus, hybridization conditions are readily manipulated, and thus will generally be a 
method of choice depending on the desired results. 

Of course, for some applications, for example, where one desires to prepare 
mutants employing a mutant primer strand hybridized to an underlying template or 
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where one seeks to isolate a homologous polypeptide coding sequence from other 
cells, functional equivalents, or the like, less stringent hybridization conditions are 
typically needed to allow formation of the heteroduplex. Cross-hybridizing species 
are thereby readily identified as positively hybridizing signals with respect to control 
5 hybridizations. In any case, it is generally appreciated that conditions can be 
rendered more stringent by the addition of increasing amounts of formamide, which 
serves to destabilize the hybrid duplex in the same manner as increased 
temperature. Thus, hybridization conditions are readily manipulated, and thus will 
generally be a method of choice depending on the desired results. 

10 The present invention also includes polynucleotides capable of hybridizing 

under reduced stringency conditions, more preferably stringent conditions, and most 
preferably highly stringent conditions, to polynucleotides described hereinafter. 
Examples of stringency conditions are shown in the table below: highly stringent 
conditions are those that are at least as stringent as, for example, conditions A-F; 

15 stringent conditions are at least as stringent as, for example, conditions G-L; and 
reduced stringency conditions are at least as stringent as, for example, conditions M- 
R. 
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Table 15 
Stringency Conditions 



Stringency 
Condition 


Polynucleotide 
Hybrid 


Hybrid 
Length 
(bp)' 


Hybridization 
Temperature and 
Buffer" 


Wash 

Temperature 
and Buffer" 


A 


DNA.DNA 


> 50 


65°C; 1xSSC -or- 
42°C; 1xSSC, 50% 
formamide 


65°C; 
0.3xSSC 


B 


DNA:DNA 


<50 


T B ; 1xSSC 


T B ; IxSSC 


c 


DNARNA 


>50 


67°C: 1xSSC -or- 
45°C; IxSSC, 50% 
formamide 


67°C; 
0.3xSSC 


D 


DNA:RNA 


<50 


T D ; IxSSC 


T D ; IxSSC 


E 


RNA.RNA 


> 50 


70°C* IxSSC -or- 
50°C; IxSSC, 50% 
formamide 


70°C; 
0.3xSSC 


F 


RNA:RNA 


<50 


T F ; IxSSC 


T F ; IxSSC 


G 


DNADNA 


>50 


65°C; 4xSSC -or- 
42°C; 4xSSC, 50% 
formamide 


65°C; IxSSC 


H 


DNArDNA 


<50 


T H ; 4xSSC 


T H ; 4xSSC 


I 


DNA:RNA 


>50 


67°C; 4xSSC -or- 
45°C; 4xSSC, 50% 
formamide 


67°C; IxSSC 


J 


DNA:RNA 


<50 


17, 4xSSC 


Tj; 4xSSC 


K 


RNArRNA 


>50 


70°C; 4xSSC -or- 
50°C; 4xSSC, 50% 
formamide 


67°C; IxSSC 


L 


RNA:RNA 


<50 


T L ; 2xSSC 


T L ; 2xSSC 


M 


DNArDNA 


>50 


50°C; 4xSSC -or- 
40°C; 6xSSC, 50% 
formamide 


50°C; 2xSSC 


N 


DNArDNA 


<50 


T N ; 6xSSC 


T N ; 6xSSC 
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o 


DNA:RNA 


>50 


55°C; 4xSSC -or- 
42°C' 6xSSC 50% 
formamide 


55°C; 2xSSC 


p 


DNA.RNA 


<50 


T P ; 6xSSC 


T P ; 6xSSC 


Q 


RNA:RNA 


>50 


60°C; 4xSSC -or- 
45°C; 6xSSC, 50% 
formamide 


60°C; 2xSSC 


R 


RNA.RNA 


<50 


T R ; 4xSSC 


T R ; 4xSSC 



(bp) 1 : The hybrid length is that anticipated for the hybridized region(s) of the 
hybridizing polynucleotides. When hybridizing a polynucleotide to a target 
polynucleotide of unknown sequence, the hybrid length is assumed to be that of the 
5 hybridizing polynucleotide. When polynucleotides of known sequence are 
hybridized, the hybrid length can be determined by aligning the sequences of the 
polynucleotides and identifying the region or regions of optimal sequence 
complementarity. 

Buffed: SSPE (IxSSPE is 0.15M NaCI, 10mM NaH 2 P0 4 , and 1.25mM EDTA, 
10 pH 7.4) can be substituted for SSC (1xSSC is 0.15M NaCI and 15mM sodium citrate) 
in the hybridization and wash buffers; washes are performed for 15 minutes after 
hybridization is complete. 

T B through T R : The hybridization temperature for hybrids anticipated to be 
less than 50 base pairs in length should be 5-1 0°C less than the melting temperature 
15 (T m ) of the hybrid, where T m is determined according to the following equations. For 
hybrids less than 1 8 base pairs in length, T m (°C) = 2(# of A + T bases) + 4(# of G + C 
bases). For hybrids between 18 and 49 base pairs in length, T m (°C) = 81.5 + 
^^(log^Na*]) + 0.41 (%G+C) - (600/N), where N is the number of bases in the 
hybrid, and [Na 4 ] is the concentration of sodium ions in the hybridization buffer ([Na + J 
20 for 1xSSC = 0.165 M). 



Additional examples of stringency conditions for polynucleotide hybridization 
25 are provided in Sambrook et a/., 1989, Molecular Cloning: A Laboratory Manual, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, chapters 9 and 11, 
and Ausubel et ai, 1995, Current Protocols in Molecular Biology, eds,, John Wiley & 
Sons, Inc., sections 2.10 and 6.3-6.4, incorporated hereinafter by reference. 

In addition to the nucleic acid molecules encoding Streptococcus pneumoniae 
30 polypeptides described above, another aspect of the invention pertains to isolated 
nucleic acid molecules which are antisense thereto. An "antisense" nucleic acid 
comprises a nucleotide sequence which is complementary to a "sense" nucleic acid 
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encoding a protein, e.g., complementary to the coding strand of a double-stranded 
cDNA molecule or complementary to an mRNA sequence. Accordingly, an antisense 
nucleic acid can hydrogen bond to a sense nucleic acid. The antisense nucleic acid 
can be complementary to an entire Streptococcus pneumoniae coding strand, or to 
5 only a fragment thereof. In one embodiment, an antisense nucleic acid molecule is 
antisense to a "coding region" of the coding strand of a nucleotide sequence 
encoding a Streptococcus pneumoniae polypeptide. 

The term "coding region" refers to the region of the nucleotide sequence 
comprising codons which are translated into amino acid residues, e.g., the entire 

10 coding region of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 
through SEQ ID NO: 591. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 
sequence encoding a Streptococcus pneumoniae polypeptide. The term "noncoding 
region" refers to 5' and 3' sequences that flank the coding region that are not 

15 translated into amino acids (/.e., also referred to as 5' and 3* untranslated regions). 

Given the coding strand sequence encoding the Streptococcus pneumoniae 
polypeptide disclosed hereinafter (e.g., one of SEQ ID NO:1 through SEQ ID NO:215 
or SEQ ID NO: 431 through SEQ ID NO: 571), antisense nucleic acids of the 
invention can be designed according to the rules of Watson and Crick base pairing. 

20 The antisense nucleic acid molecule can be complementary to the entire coding 
region of Streptococcus pneumoniae mRNA, but more preferably is an 
oligonucleotide which is antisense to only a fragment of the coding or noncoding 
region of Streptococcus pneumoniae mRNA. For example, the antisense 
oligonucleotide can be complementary to the region surrounding the translation start 

25 site of Streptococcus pneumoniae mRNA. 

An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 
35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can 
be constructed using chemical synthesis and enzymatic ligation reactions using 
procedures known in the art. For example, an antisense nucleic acid (e.g., an 

30 antisense oligonucleotide) can be chemically synthesized using naturally occurring 
nucleotides or variously modified nucleotides designed to increase the biological 
stability of the molecules or to increase the physical stability of the duplex formed 
between the antisense and sense nucleic acids, e.g., phosphorothioate derivatives 



-61- 



WO 02/083855 



PCT/US02/11524 



and acridine substituted nucleotides can be used. Examples of modified nucleotides 
which can be used to generate the antisense nucleic acid include 5-fluorouracil, 5- 
bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-acetylcytosine, 5- 
(carboxyhydroxylmethyl) uracil, 5-carboxymethyIaminomethyl-2-thiouridine, 5- 
5 carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, 
N6-isopentenyladenine, l-methylguanine, l-methylinosine, 2,2-dimethylguanine, 2- 
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7- 
methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluradI, 5-methoxyuracil, 2- 
10 methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
pseudouracil, queosine, 2-thiocytosine, 5-methyI-2-thiouracil, 2-thiouracil, 4- 
thiouracil, 5-methyluracil, uracii-5-oxyacetic acid methylester, uracil-5-oxyacetic acid 
(v), 5-methyI-2-thiouradl, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6- 
diaminopurine. 

15 Alternatively, the antisense nucleic acid can be produced biologically using an 

expression vector into which a nucleic acid has been subcloned in an antisense 
orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an 
antisense orientation to a target nucleic acid of interest, described further in the 
following subsection). 

20 The antisense nucleic acid molecules of the invention are typically 

administered to a subject or generated in situ such that they hybridize with or bind to 
cellular mRNA and/or genomic DNA encoding a Streptococcus pneumoniae 
polypeptide to thereby inhibit expression of the polypeptide, e.g., by inhibiting 
transcription and/or translation. The hybridization can be by conventional nucleotide 

25 complementarity to form a stable duplex, or, for example, in the case of an antisense 
nucleic add molecule which binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of an 
antisense nudeic acid molecule of the invention includes direct injection at a tissue 
site. Alternatively, an antisense nucleic acid molecule can be modified to target 

30 selected cells and then administered systemically. For example, for systemic 
administration, an antisense molecule can be modified such that it specifically binds 
to a receptor or an antigen expressed on a selected cell surface, e.g., by linking the 
antisense nucleic acid molecule to a peptide or an antibody which binds to a cell 
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surface receptor or antigen. The antisense nucleic acid molecule can also be 
delivered to cells using the vectors described hereinafter. 

In yet another embodiment, the antisense nucleic acid molecule of the 
invention is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid 
5 molecule forms specific double-stranded hybrids with complementary RNA in which, 
contrary to the usual y-units, the strands run parallel to each other (Gaultier et al., 
1987). The antisense nucleic acid molecule can also comprise a 2'-o- 
methylribonudeotide (Inoue et a/., 1987 (a)) or a chimeric RNA-DNA analogue (Inoue 
etal., 1987(b)). 

10 In still another embodiment, an antisense nucleic acid of the invention is a 

ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which 
are capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which 
they have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
(described in Haselhoff and Gerlach, 1988)) can be used to catalytically cleave 

15 Streptococcus pneumoniae mRNA transcripts to thereby inhibit translation of 
Streptococcus pneumoniae mRNA. A ribozyme having specificity for a 
Streptococcus pneumon/ae-encoding nucleic acid can be designed based upon the 
nucleotide sequence of a Streptococcus pneumoniae cDNA disclosed hereinafter 
{i.e., SEQ ID NO:l through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 

20 591). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed 
in which the nucleotide sequence of the active site is complementary to the 
nucleotide sequence to be cleaved in a Streptococcus pneumoniae-encodlng mRNA. 
See, e.g., Cech et at. U.S. Patent 4,987,071 and Cech et al. U.S. Patent 5,116,742 
both incorporated by reference. Alternatively, Streptococcus pneumoniae mRNA can 

25 be used to select a catalytic RNA having a specific ribonuclease activity from a pool 
of RNA molecules. See, e.g., Bartel and Szostak, 1993. 

Alternatively Streptococcus pneumoniae gene expression can be inhibited by 
targeting nucleotide sequences complementary to the regulatory region of the 
Streptococcus pneumoniae gene (e.g. , the Streptococcus pneumoniae gene 

30 promoter and/or enhancers) to form triple helical structures that prevent transcription 
of the Streptococcus pneumoniae gene in target cells. See generally, Helene, 1991 ; 
Helene et a/., 1992; and Maher, 1992. 
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Streptococcus pneumoniae gene expression can also be inhibited using RNA 
interference (RNAi). This is a technique for post-transcriptional gene silencing 
(PTGS), in which target gene activity is specifically abolished with cognate double- 
stranded RNA (dsRNA). RNAi resembles in many aspects PTGS in plants and has 
5 been detected in many invertebrates including trypanosome, hydra, planaria, 
nematode and fruit fly (Drosophila melangnoster). It may be involved in the 
modulation of transposable element mobilization and antiviral state formation . RNAi 
in mammalian systems is disclosed in International Application WO 00/63364 which 
is incorporated by reference hereinafter in its entirety. Basically, dsRNA of at least 
10 about 600 nucleotides, homologous to the target is introduced into the cell and a 
sequence specific reduction in gene activity is observed. 

C. Streptococcus pneumoniae Polypeptides 

In particular embodiments, the present invention provides isolated and 
15 purified Streptococcus pneumoniae polypeptides. Preferably, a Streptococcus 
pneumoniae polypeptide of the invention is a recombinant polypeptide. In certain 
embodiments, a Streptococcus pneumoniae polypeptide of the present invention 
comprises the amino acid sequence that has at least 95% identity to the amino acid 
sequence of one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 
through SEQ ID NO: 752 a biological equivalent thereof, or a fragment thereof. 

A Streptococcus pneumoniae polypeptide according to the present invention 
encompasses a polypeptide that comprises: 1) the amino acid sequence shown in 
one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 or SEQ ID NO: 
752; 2) functional and non-functional naturally occurring variants or biological 
equivalents of Streptococcus pneumoniae polypeptides of SEQ ID NO:216 through 
SEQ ID NO:430 or SEQ ID NO: 592 through 752; 3) recombinantly produced variants 
or biological equivalents of Streptococcus pneumoniae polypeptides of SEQ ID 
NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752; and 
4) polypeptides isolated from organisms other than Streptococcus pneumoniae 
(orthologues of Streptococcus pneumoniae polypeptides.) 

A biological equivalent or variant of a Streptococcus pneumoniae polypeptide 
according to the present invention encompasses 1) a polypeptide isolated from 
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Streptococcus pneumoniae; and 2) a polypeptide that contains substantially 
homology to a Streptococcus pneumoniae polypeptide. 

Biological equivalents or variants of Streptococcus pneumoniae include both 
functional and non-functional Streptococcus pneumoniae polypeptides. Functional 
5 biological equivalents or variants are naturally occurring amino acid sequence 
variants of a Streptococcus pneumoniae polypeptide that maintains the ability to elicit 
an immunological or antigenic response in a subject. Functional variants will typically 
contain only conservative substitution of one or more amino acids of one of SEQ ID 
NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752, or 
10 substitution, deletion or insertion of non-critical residues in non-critical regions of the 
polypeptide (e.g., not in regions containing antigenic determinants or protective 
epitopes). 

The present invention further provides non-Streptococcus pneumoniae 
orthologues of Streptococcus pneumoniae polypeptides. Orthologues of 

15 Streptococcus pneumoniae polypeptides are polypeptides that are isolated from non- 
Streptococcus pneumoniae organisms and possess antigenic capabilities of the 
Streptococcus pneumoniae polypeptide. Orthologues of a Streptococcus 
pneumoniae polypeptide can readily be identified as comprising an amino acid 
sequence that is substantially homologous to one of SEQ ID NO:216 through SEQ ID 

20 NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. 

Modifications and changes can be made in the structure of a polypeptide of 
the present invention and still obtain a molecule having Streptococcus pneumoniae 
antigenicity. For example, certain amino acids can be substituted for other amino 
acids in a sequence without appreciable loss of antigenicity. Because it is the 

25 interactive capacity and nature of a polypeptide that defines that polypeptide's 
biological functional activity, certain amino acid sequence substitutions can be made 
, in a polypeptide sequence (or, of course, its underlying DNA coding sequence) and 
nevertheless obtain a polypeptide with like properties. 

In making such changes, the hydropathic index of amino acids can be 

30 considered. The importance of the hydropathic amino acid index in conferring 
interactive biologic function on a polypeptide is generally understood in the art (Kyte 
& Doolittle, 1982). It is known that certain amino acids can be substituted for other 
amino acids having a similar hydropathic index or score and still result in a 
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polypeptide with similar biological activity. Each amino acid has been assigned a 
hydropathic index on the basis of its hydrophobicity and charge characteristics. 
Those indices are: isoleucine (+4.5); valine (+4.2); leucine (+3.8); phenylalanine 
(+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine (+1.8); glycine (-0.4); 
5 threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline (-1.6); 
histidine (-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5); asparagine (-3.5); 
lysine (-3.9); and arginine (-4.5). 

It is believed that the relative hydropathic character of the amino acid residue 
determines the secondary and tertiary structure of the resultant polypeptide, which in 
10 turn defines the interaction of the polypeptide with other molecules, such as 
enzymes, substrates, receptors, antibodies, antigens, and the like. It is known in the 
art that an amino acid can be substituted by another amino acid having a similar 
hydropathic index and still obtain a functionally equivalent polypeptide. In such 
changes, the substitution of amino acids whose hydropathic indices are within +/-2 is 
15 preferred, those that are within +/-1 are particularly preferred, and those within +/-0.5 
are even more particularly preferred. 

Substitution of like amino acids can also be made on the basis of 
hydrophilicity, particularly where the biological functional equivalent polypeptide or 
peptide thereby created is intended for use in immunological embodiments. U.S. 
Patent 4,554,1 01 , incorporated hereinafter by reference, states that the greatest local 
average hydrophilicity of a polypeptide, as governed by the hydrophilicity of its 
adjacent amino acids, correlates with its immunogenicity and antigenicity, /.e. with a 
biological property of the polypeptide. 

As detailed in U.S. Patent 4,554,101, the following hydrophilicity values have 
been assigned to amino acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 
±1); glutamate (+3.0 ±1); serine (+0.3); asparagine (+0.2); glutamine (+0.2); glycine 
(0); proline (-0.5 ±1); threonine (-0.4); alanine (-0.5); histidine (-0.5); cysteine (-1.0); 
methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-2.3); 
phenylalanine (-2.5); tryptophan (-3.4). It is understood that an amino acid can be 
substituted for another having a similar hydrophilicity value and still obtain a 
biologically equivalent, and in particular, an immunologically equivalent polypeptide. 
In such changes, the substitution of amino acids whose hydrophilicity values are 
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within ±2 is preferred, those that are within ±1 are particularly preferred, and those 
within ±0.5 are even more particularly preferred. 

As outlined above, amino acid substitutions are generally therefore based on 
the relative similarity of the amino acid side-chain substituents, for example, their 
5 hydrophobicity, hydrophilicity, charge, size, and the like. Exemplary substitutions 
which take various of the foregoing characteristics into consideration are well known 
to those of skill in the art and include: arginine and lysine; glutamate and aspartate; 
serine and threonine; glutamine and asparagine; and valine, leucine and isoleucine 
(See Table 16, below). The present invention thus contemplates functional or 
10 biological equivalents of a Streptococcus pneumoniae polypeptide as set forth above. 



TABLE 16 
Amino Acid Substitutions 



Original 
Residue 


Exemplary Residue 
Substitution 


Ala 


Gly; Ser 


Arg 


Lys 


Asn 


Gin; His 


Asp 


Glu 


Cys 


Ser 


Gin 


Asn 


Glu 


Asp 


Gly 


Ala 


His 


Asn; Gin 


He 


Leu; Val 


Leu 


He; Val 


Lys 


Arg 


Met 


Leu; Tyr 


Ser 


Thr 


Thr 


Ser 


Trp 


Tyr 


Tyr 


Trp; Phe 


Val 


He; Leu 



15 

Biological or functional equivalents of a polypeptide can also be prepared 
using site-specific mutagenesis. Site-specific mutagenesis is a technique useful in 
the preparation of second generation polypeptides, or biologically functional 
20 equivalent polypeptides or peptides, derived from the sequences thereof, through 
specific mutagenesis of the underlying DNA. As noted above, such changes can be 
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desirable where amino acid substitutions are desirable. The technique further 
provides a ready ability to prepare and test sequence variants, for example, 
incorporating one or more of the foregoing considerations, by introducing one or 
more nucleotide sequence changes into the DNA. Site-specific mutagenesis allows 
5 the production of mutants through the use of specific oligonucleotide sequences 
which encode the DNA sequence of the desired mutation, as well as a sufficient 
number of adjacent nucleotides, to provide a primer sequence of sufficient size and 
sequence complexity to form a stable duplex on both sides of the deletion junction 
being traversed. Typically, a primer of about 17 to 25 nucleotides in length is 
10 preferred, with about 5 to 10 residues on both sides of the junction of the sequence 
being altered. 

In general, the technique of site-specific mutagenesis is well known in the art. 
As will be appreciated, the technique typically employs a phage vector which can 
exist in both a single stranded and double stranded form. Typically, site-directed 

15 mutagenesis in accordance herewith is performed by first obtaining a single-stranded 
vector which includes within its sequence a DNA sequence which encodes all or a 
portion of the Streptococcus pneumoniae polypeptide sequence selected. An 
oligonucleotide primer bearing the desired mutated sequence is prepared (e.g., 
synthetically). This primer is then annealed to the singled-stranded vector, and 

20 extended by the use of enzymes such as E. coli polymerase I Klenow fragment, in 
order to complete the synthesis of the mutation-bearing strand. Thus, a heteroduplex 
is formed wherein one strand encodes the original non-mutated sequence and the 
second strand bears the desired mutation. T his heteroduplex vector is then used to 
transform appropriate cells such as E. coff cells and clones are selected which 

25 include recombinant vectors bearing the mutation. Commercially available kits come 
with all the reagents necessary, except the oligonucleotide primers. 

A Streptococcus pneumoniae polypeptide or polypeptide antigen of the 
present invention is understood to be any Sfrepfococcus pneumoniae polypeptide 
comprising substantial sequence similarity, structural similarity and/or functional 

30 similarity to a Streptococcus pneumoniae polypeptide comprising the amino acid 
sequence of one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 
through SEQ ID NO: 752. In addition, a Streptococcus pneumoniae polypeptide or 
polypeptide antigen of the invention is not limited to a particular source. Thus, the 
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invention provides for the general detection and isolation of the polypeptides from a 
variety of sources. 

It is contemplated in the present invention, that a Streptococcus pneumoniae 
polypeptide may advantageously be cleaved into fragments for use in further 
5 structural or functional analysis, or in the generation of reagents such as 
Streptococcus pneumoniae-re\a\ed polypeptides and Streptococcus pneumoniae- 
specific antibodies. This can be accomplished by treating purified or unpurified 
Streptococcus pneumoniae polypeptides with a peptidase such as endoproteinase 
glu-C (Boehringer, Indianapolis, IN). Treatment with CNBr is another method by 

10 which peptide fragments may be produced from natural Streptococcus pneumoniae 
polypeptides. Recombinant techniques also can be used to produce specific 
fragments of a Streptococcus pneumoniae polypeptide. 

In addition, the inventors also contemplate that compounds sterically similar 
to a particular Streptococcus pneumoniae polypeptide antigen may be formulated to 

15 mimic the key portions of the peptide structure, called peptidomimetics. Mimetics are 
peptide-containing molecules which mimic elements of protein secondary structure, 
(see, e.g. Johnson et a/., 1993). The underlying rationale behind the use of peptide 
mimetics is that the peptide backbone of proteins exists chiefly to orient amino acid 
side chains in such a way as to facilitate molecular interactions, such as those of 

20 receptor and ligand. 

Successful applications of the peptide mimetic concept have thus far focused 
on mimetics of p-turns within proteins. Likely (3-tum structures within Streptococcus 
pneumoniae can be predicted by computer-based algorithms as discussed above. 
Once the component amino acids of the turn are determined, mimetics can be 

25 constructed to achieve a similar spatial orientation of the essential elements of the 
amino acid side chains, as discussed in Johnson eta/., 1993. 

Fragments of the Streptococcus pneumoniae polypeptides are also included 
in the invention. A fragment is a polypeptide having an amino acid sequence that 
entirely is the same as part, but not all, of the amino add sequence. The fragment 

30 can comprise, for example, at least 7 or more (e.g., 8, 10, 12, 14, 16, 18, 20, or 
more) contiguous amino acids of an amino acid sequence of one of SEQ ID NO: 216 
through SEQ ID NO: 430 or SEQ ID NO:592 through SEQ ID NO: 752. Fragments 
may be "freestanding" or comprised within a larger polypeptide of which they form a 
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part or region, most preferably as a single, continuous region. In one embodiment, 
the fragments include at least one epitope of the mature polypeptide sequence. 

"Fusion protein" refers to a protein or polypeptide encoded by two, often 
unrelated, fused genes or fragments thereof. For example, fusion proteins or 
5 polypeptides comprising various portions of constant region of immunoglobulin 
molecules together with another human protein or part thereof have been described. 
In many cases, employing an immunoglobulin Fc region as a part of a fusion protein 
or polypeptide is advantageous for use in therapy and diagnosis resulting in, for 
example, improved pharmacokinetic properties (see e.g., International Application 
10 EP-A 0232 2621). On the other hand, for some uses it would be desirable to be able 
to delete the Fc part after the fusion protein or polypeptide has been expressed, 
detected and purified. 

D. Streptococcus pneumoniae Polynucleotide and Polypeptide Variants 

15 "Variant" as the term is used hereinafter, is a polynucleotide or polypeptide 

that differs from a reference polynucleotide or polypeptide respectively, but retains 
essential properties. A typical variant of a polynucleotide differs in nucleotide 
sequence from another, reference polynucleotide. Changes in the nucleotide 
sequence of the variant may or may not alter the amino acid sequence of a 

20 polypeptide encoded by the reference polynucleotide. Nucleotide changes may 
result in amino add substitutions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference sequence, as discussed below. A typical 
variant of a polypeptide differs in amino acid sequence from another, reference 
polypeptide. Generally, differences are limited so that the sequences of the 

25 reference polypeptide and the variant are closely similar overall and, in many 
regions, identical. A variant and reference polypeptide may differ in amino acid 
sequence by one or more substitutions, additions, deletions in any combination. A 
substituted or inserted amino acid residue may or may not be one encoded by the 
genetic code. A variant of a polynucleotide or polypeptide may be a naturally 

30 occurring such as an allelic variant, or it may be a variant that is not known to occur 
naturally. Non-naturally occurring variants of polynucleotides and polypeptides may 
be made by mutagenesis techniques or by direct synthesis. 
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"Identity," as known in the art, is a relationship between two or more 
polypeptide sequences or two or more polynucleotide sequences, as determined by 
comparing the sequences. In the art, "identity" also means the degree of sequence 
relatedness between polypeptide or polynucleotide sequences, as the case may be, 
5 as determined by the match between strings of such sequences. "Identity" and 
"similarity" can be readily calculated by known methods, including but not limited to 
those described in (Computational Molecular Biology, Lesk, A. M„ ed., Oxford 
University Press, New York, 1988; Biocomputing: Informatics and Genome Projects, 
Smith, D. W., ed., Academic Press, New York, 1993; Computer Analysis of 

10 Sequence Data, Part I, Griffin, A. M., and Griffin, H. G. t eds., Humana Press, New 
Jersey, 1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic 
Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux, J„ eds., M 
Stockton Press, New York, 1991; and Carillo, H., and Lipman, D., SIAM J. Applied 
Math., 48: 1073 (1988). Preferred methods to determine identity are designed to 

15 give the largest match between the sequences tested. Methods to determine identity 
and similarity are codified in publicly available computer programs. Preferred 
computer program methods to determine identity and similarity between two 
sequences include, but are not limited to, the GCG program package (Devereux, J., 
et al 1984), BLASTP, BLASTN, TBLASTN and FASTA (Altschu!, S. F., et a/., 1990). 

20 The B LASIX program is publicly available from NCBI and other sources (BLAST 
Manual, Altschul, S., et a/., NCBI NLM NIH Bethesda, Md. 20894; Altschul, S. f et al, 
1990). The well known Smith-Waterman algorithm may also be used to determine 
identity. 

By way of example, a polynucleotide sequence of the present invention may 
25 be identical to the reference sequence of one of SEQ ID NO:1 through SEQ ID 
NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, that is be 100% identical, or it 
may include up to a certain integer number of nucleotide alterations as compared to 
the reference sequence. Such alterations are selected from the group consisting of 
at least one nucleotide deletion, substitution, including transition and transversion, or 
30 insertion, and wherein said alterations may occur at the 5' or 3' terminal positions of 
the reference nucleotide sequence or anywhere between those terminal positions, 
interspersed either individually among the nucleotides in the reference sequence or 
in one or more contiguous groups within the reference sequence. The number of 
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nucleotide alterations is determined by multiplying the total number of nucleotides in 
one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID 
NO: 591 by the numerical percent of the respective percent identity (divided by 100) 
and subtracting that product from said total number of nucleotides in one of SEQ ID 
5 NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591. 

For example, an isolated Streptococcus pneumoniae polynucleotide 
comprising a polynucleotide sequence that has at least 70% identity to the nucleic 
acid sequence of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 
through SEQ ID NO: 591; a degenerate variant thereof or a fragment thereof, 
10 wherein the polynucleotide sequence may include up to n„ nucleic acid alterations 
over the entire polynucleotide region of the nucleic acid sequence of one of SEQ ID 
NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, wherein 
o„ is the maximum number of alterations and is calculated by the formula: 

n„ <; x n -(x„*y), 

15 in which x„ is the total number of nucleic acids of one of SEQ ID NO:1 through SEQ 
ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591 and y has a value of 0.70, 
wherein any non-integer product of x„ and y is rounded down to the nearest integer 
prior to subtracting such product from x„. Of course, y may also have a value of 0.80 
for 80%, 0.85 for 85%, 0.90 for 90% 0.95 for 95%, efc. Alterations of a 

20 polynucleotide sequence encoding one of the polypeptides of SEQ ID NO:216 
through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752 may create 
nonsense, missense or frameshift mutations in this coding sequence and thereby 
alter the polypeptide encoded by the polynucleotide following such alterations. 

Similarly, a polypeptide sequence of the present invention may be identical to 

25 the reference sequence of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 
592 through SEQ ID NO: 752, that is be 100% identical, or it may include up to a 
certain integer number of amino acid alterations as compared to the reference 
sequence such that the % identity is less than 100%. Such alterations are selected 
from the group consisting of at least one amino acid deletion, substitution, including 

30 conservative and non-conservative substitution, or insertion, and wherein said 
alterations may occur at the amino- or carboxy-terminal positions of the reference 
polypeptide sequence or anywhere between those terminal positions, interspersed 
either individually among the amino acids in the reference sequence or in one or 
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more contiguous groups within the reference sequence. The number of amino acid 
alterations for a given % identity is determined by multiplying the total number of 
amino acids in one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 
through SEQ ID NO: 752 by the numerical percent of the respective percent identity 
5 (divided by 100) and then subtracting that product from said total number of amino 
acids in one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through 
SEQ ID NO: 752, or: 

n a £ x^Xa-y), 

10 wherein n a is the number of amino acid alterations, x a is the total number of amino 
acids in one of SEQ ID NO:216 through SEQ ID NO:430 SEQ ID NO: 592 through 
SEQ ID NO: 752, and y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., 
and wherein any non-integer product of Xa and y is rounded down to the nearest 
integer prior to subtracting it from Xa. 

15 

E. Vectors, Host Cells and Recombinant Streptococcus pneumoniae 
Polypeptides 

In a preferred embodiment, the present invention provides expression vectors 
comprising ORF polynucleotides that encode Streptococcus pneumoniae 

20 polypeptides. Preferably, the expression vectors of the present invention comprise 
ORF polynucleotides that encode Streptococcus pneumoniae polypeptides 
comprising the amino acid residue sequence of one of SEQ ID NO:21 6 through SEQ 
ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. More preferably, the 
expression vectors of the present invention comprise a polynucleotide comprising the 

25 nucleotide base sequence of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ 
ID NO: 431 through SEQ ID NO: 591. Even more preferably, the expression vectors 
of the invention comprise a polynucleotide operatively linked to an enhancer- 
promoter. More preferably still, the expression vectors of the invention comprise 
polynucleotide operatively linked to a prokaryotic promoter. Alternatively, the 

30 expression vectors of the present invention comprise polynucleotide operatively 
linked to an enhancer-promoter that is a eukaryotic promoter, and the expression 
vectors further comprise a polyadenylation signal that is positioned 3' of the carboxy- 
terminal amino acid and within a transcriptional unit of the encoded polypeptide. 
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Expression of proteins in prokaryotes is most often carried out in E. coli with 
vectors containing constitutive or inducible promoters directing the expression of 
either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to 
a protein encoded therein, usually to the amino terminus of the recombinant protein. 
5 Such fusion vectors typically serve three purposes: 1) to increase expression of 
recombinant protein; 2) to increase the solubility of the recombinant protein; and 3) to 
aid in the purification of the recombinant protein by acting as a ligand in affinity 
purification. Often, in fusion expression vectors, a proteolytic cleavage site is 
introduced at the junction of the fusion moiety and the recombinant protein to enable 

10 separation of the recombinant protein from the fusion moiety subsequent to 
purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. 

Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; 
Smith and Johnson, 1988), pMAL (New England Biolabs, Beverly; MA) and pRIT5 

15 (Pharmacia, Piscataway, NJ) which fuse glutathione S- transferase (GST), maltose E 
binding protein, or protein A, respectively, to the target recombinant protein. 

In one embodiment, the coding sequence of the Streptococcus pneumoniae 
polynucleotide is cloned into a pGEX expression vector to create a vector encoding a 
fusion protein comprising, from the N-terminus to the C-terminus, GST-thrombin 

20 cleavage site-Streptococcus pneumoniae polypeptide. The fusion protein can be 
purified by affinity chromatography using glutathione-agarose resin. Recombinant 
Streptococcus pneumoniae polypeptide unfused to GST can be recovered by 
cleavage of the fusion protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 

25 pTrc (Amann et aL, 1988), pET lid (Studier et aL, 1990), pBAD and pCRT7. Target 
gene expression from the pTrc vector relies on host RNA polymerase transcription 
from a hybrid trp-lac fusion promoter. Target gene expression from the pET lid 
vector relies on transcription from a T7 gn1 0-lac fusion promoter mediated by a 
coexpressed viral RNA polymerase J7 gnl. This viral polymerase is supplied by host 

30 strains BL21 (DE3) or HMS I 74(DE3) from a resident prophage harboring a T7 gnl 
gene under the transcriptional control of the lacUV 5 promoter. 

One strategy to maximize recombinant protein expression in E. coli is to 
express the protein in a host bacterium with an impaired capacity to proteolytically 
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cleave the recombinant protein. Another strategy is to alter the nucleic acid 
sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli. Such 
alteration of nucleic acid sequences of the invention can be carried out by standard 
5 DNA mutagenesis or synthesis techniques. 

In another embodiment, the Streptococcus pneumoniae polynucleotide 
expression vector is a yeast expression vector. Examples of vectors for expression 
in yeast S. cerivisae include pYepSec I (Baldari, et a/., 1987), pMFa (Kurjan and 
Herskowitz, 1982), pJRY88 (Schultz et a/., 1987), and pYES2 (Invitrogen 

10 Corporation, San Diego, CA). 

Alternatively, a Streptococcus pneumoniae polynucleotide can be expressed 
in insect cells using, for example, baculovirus expression vectors. Baculovirus 
vectors available for expression of proteins in cultured insect cells (e.g., Sf 9 cells) 
include the pAc series (Smith et a/., 1983) and the pVL series (Lucklow and 

15 Summers, 1989). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, 1987) and pMT2PC (Kaufman et a/., 
1987). When used in mammalian cells, the expression vector's control functions are 

20 often provided by viral regulatory elements. 

As used hereinafter, a promoter is a region of a DNA molecule typically within 
about 100 nucleotide pairs in front of (upstream of) the point at which transcription 
begins (/.e., a transcription start site). That region typically contains several types of 
DNA sequence elements that are located in similar relative positions in different 

25 genes. As used hereinafter, the term "promoter" includes what is referred to in the 
art as an upstream promoter region, a promoter region or a promoter of a 
generalized eukaryotic RNA Polymerase II transcription unit. 

Another type of discrete transcription regulatory sequence element is an 
enhancer. An enhancer provides specificity of time, location and expression level for 

30 a particular encoding region (e.g., gene). A major function of an enhancer is to 
increase the level of transcription of a coding sequence in a cell that contains one or 
more transcription factors that bind to that enhancer. Unlike a promoter, an enhancer 
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can function when located at variable distances from transcription start sites so long 
as a promoter is present. 

As used hereinafter, the phrase "enhancer-promoter" means a composite unit 
that contains both enhancer and promoter elements. An enhancer-promoter is 
5 operatively linked to a coding sequence that encodes at least one gene product. As 
used hereinafter, the phrase "operatively linked" means that an enhancer-promoter is 
connected to a coding sequence in such a way that the transcription of that coding 
sequence is controlled and regulated by that enhancer-promoter. Means for 
operatively linking an enhancer-promoter to a coding sequence are well known in the 
10 art. As is also well known in the art, the precise orientation and location relative to a 
coding sequence whose transcription is controlled, is dependent inter alia upon the 
specific nature of the enhancer-promoter. Thus, a TATA box minimal promoter is 
typically located from about 25 to about 30 base pairs upstream of a transcription 
initiation site and an upstream promoter element is typically located from about 100 
15 to about 200 base pairs upstream of a transcription initiation site. In contrast, an 
enhancer can be located downstream from the initiation site and can be at a 
considerable distance from that site. 

An enhancer-promoter used in a vector construct of the present invention can 
be any enhancer-promoter that drives expression in a cell to be transfected. By 
20 employing an enhancer-promoter with well-known properties, the level and pattern of 
gene product expression can be optimized. 

For example, commonly used promoters are derived from polyoma, 
Adenovirus 2, cytomegalovirus and Simian Virus 40. For other suitable expression 
systems for both prokaryotic and eukaryotic cells see chapters 16 and 17 of 
25 Sambrook et a/., "Molecular Cloning: A Laboratory Manual" 2nd, ed, Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989, incorporated hereinafter by reference. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell 
30 type (e.g., tissue-specific regulatory elements are used to express the nucleic acid). 
Tissue-specific regulatory elements are known in the art. Non-limiting examples of 
suitable tissue-specific promoters include the albumin promoter (liver-specific; Pinkert 
et aL, 1987), lymphoid-specific promoters (Calame and Eaton, 1988), in particular, 
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promoters of T cell receptors (Winoto and Baltimore, 1989) and immunoglobulins 
(Banerji et a/., 1983), Queen and Baltimore (1983), neuron-specific promoters (e.g., 
the neurofilament promoter; Byrne and Ruddle, 1989), pancreas-specific promoters 
(Edlund et aL, 1985), and mammary gland-specific promoters (e.g., milk whey 
5 promoter; U.S. Patent 4,873,316 and International Application EP 264,166). 
Developmentally-regulated promoters are also encompassed, for example the 
murine hox promoters (Kessel and Gruss, 1990) and the a-fetoprotein promoter 
(Campes and Tilghman, 1989). 

The invention further provides a recombinant expression vector comprising a 

10 DNA molecule encoding a Streptococcus pneumoniae polypeptide cloned into the 
expression vector in an antisense orientation. That is, the DNA molecule is 
operatively linked to a regulatory sequence in a manner which allows for expression 
(by transcription of the DNA molecule) of an RNA molecule which is antisense to 
Streptococcus pneumoniae mRNA. Regulatory sequences operatively linked to a 

15 nucleic acid cloned in the antisense orientation can be chosen which direct the 
continuous expression of the antisense RNA molecule in a variety of cell types. For 
instance viral promoters and/or enhancers, or regulatory sequences can be chosen 
which direct constitutive, tissue specific or cell type specific expression of antisense 
RNA. The antisense expression vector can be in the form of a recombinant plasmid, 

20 phagemid or attenuated virus in which antisense nucleic acids are produced under 
the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. 

Another aspect of the invention pertains to host cells into which a 
recombinant expression vector of the invention has been introduced. The terms 

25 "host cell" and "recombinant host ceir are used interchangeably hereinafter. It is 
understood that such terms refer not only to the particular subject cell, but to the 
progeny or potential progeny of such a cell. Because certain modifications may 
occur in succeeding generations due to either mutation or environmental influences, 
such progeny may not, in fact, be identical to the parent cell, but are still included 

30 within the scope of the term as used hereinafter. A host cell can be any prokaryotic 
or eukaryotic cell. For example, a Streptococcus pneumoniae polypeptide can be 
expressed in bacterial cells such as E. coli, insect cells (such as Sf9, Sf21 ), yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO), VERO, chick embryo 
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fibroblasts, BHK cells or COS cells). Other suitable host cells are known to those 
skilled in the art. 

Vector DNA is introduced into prokaryotic or eukaryotic cells via conventional 
transformation, infection or transfection techniques. As used hereinafter, the terms 
5 "transformation" and "transfection" are intended to refer to a variety of art-recognized 
techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell, including 
calcium phosphate or calcium chloride co-precipitation, DEAE-dextran-mediated 
transfection, lipofection, ultrasound or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al. ("Molecular 
10 Cloning: A Laboratory Manual" 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory 
manuals. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce {i.e., express) a Streptococcus pneumoniae 

15 polypeptide. Accordingly, the invention further provides methods for producing a 
Streptococcus pneumoniae polypeptide using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding a Streptococcus pneumoniae polypeptide 
has been introduced) in a suitable medium until the Streptococcus pneumoniae 

20 polypeptide is . produced. In another embodiment, the method further comprises 
isolating the Streptococcus pneumoniae polypeptide from the medium or the host 
cell. 

A coding sequence of an expression vector is operatively linked to a 
transcription termination region. RNA polymerase transcribes an encoding DNA 

25 sequence through a site where polyadenylation occurs. Typically, DNA sequences 
located a few hundred base pairs downstream of the polyadenylation site serve to 
terminate transcription. Those DNA sequences are referred to hereinafter as 
transcription-termination regions. Those regions are required for efficient 
polyadenylation of transcribed messenger RNA (mRNA). Transcription-termination 

30 regions are well known in the art. A preferred transcription-termination region used in 
an adenovirus vector construct of the present invention comprises a polyadenylation 
signal of SV40 or the protamine gene. 



-78- 



WO 02/083855 



PCT/US02/11524 



An expression vector comprises a polynucleotide that encodes a 
Streptococcus pneumoniae polypeptide. Such a polypeptide is meant to include a 
sequence of nucleotide bases encoding a Streptococcus pneumoniae polypeptide 
sufficient in length to distinguish the segment from a polynucleotide segment 
5 encoding a non-Streptococcus pneumoniae polypeptide. A polypeptide of the 
invention can also encode biologically functional polypeptides or peptides which have 
variant amino acid sequences, such as with changes selected based on 
considerations such as the relative hydropathic score of the amino adds being 
exchanged. These variant sequences are those isolated from natural sources or 

10 induced in the sequences disclosed hereinafter using a mutagenic procedure such as 
site-directed mutagenesis. 

Preferably, the expression vectors of the present invention comprise 
polynucleotide that encode polypeptides comprising the amino acid residue 
sequence of one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 

15 through SEQ ID NO: 752. An expression vector can include a Streptococcus 
pneumoniae polypeptide coding region itself of any of the Streptococcus pneumoniae 
polypeptides noted above or it can contain coding regions bearing selected 
alterations or modifications in the basic coding region of such a Streptococcus 
pneumoniae polypeptide. Alternatively, such vectors or fragments can code larger 

20 polypeptides or polypeptides which nevertheless include the basic coding region. In 
any event, it should be appreciated that due to codon redundancy as well as 
biological functional equivalence, this aspect of the invention is not limited to the 
particular DNA molecules corresponding to the polypeptide sequences noted above. 
Exemplary vectors include the mammalian expression vectors of the pCMV 

25 family including pCMV6b and pCMV6c (Chiron Corp., Emeryville CA.). In certain 
cases, and specifically in the case of these individual mammalian expression vectors, 
the resulting constructs can require co-transfection with a vector containing a 
selectable marker such as pSV2neo. Via co-transfection into a dihydrofolate 
reductase-deficient Chinese hamster ovary cell line, such as DG44, clones 

30 expressing Streptococcus pneumoniae polypeptides by virtue of DNA incorporated 
into such expression vectors can be detected. 

A DNA molecule of the present invention can be incorporated into a vector by 
a number of techniques that are well known in the art. For instance, the vector 
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pUC18 has been demonstrated to be of particular value in cloning and expression of 
genes. Likewise, the related vectors M13mpl8 and M13mp19 can be used in certain 
embodiments of the invention, in particular, in performing dideoxy sequencing. 

An expression vector of the present invention is useful both as a means for 
5 preparing quantities of the Streptococcus pneumoniae polypeptide-encoding DNA 
itself, and as a means for preparing the encoded polypeptide and peptides. It is 
contemplated that where Streptococcus pneumoniae polypeptides of the invention 
are made by recombinant means, one can employ either prokaryotic or eukaryotic 
expression vectors as shuttle systems. 

10 In another aspect, the recombinant host cells of the present invention are^ 

prokaryotic host cells. Preferably, the recombinant host cells of the invention are 
bacterial cells of the DH5 a strain of Escherichia co!L In general, prokaryotes are 
preferred for the initial cloning of DNA sequences and constructing the vectors useful 
in the invention. For example, E. coti K12 strains can be particularly useful. Other 

15 microbial strains that can be used include E. coli B, and E. co//x1976 (ATCC No. 
31537). These examples are, of course, intended to be illustrative rather than 
limiting. 

The aforementioned strains, as well as E. coli W3110 (ATCC No. 273325), E. 

coli BL21(DE3), E. coli Top10, bacilli such as Bacillus subtitis, or other 
20 enterobacteriaceae such as Salmonella typhimun'um (or other attenuated Salmonella 

strains as described in U.S. Patent 4,837,151) or Serratia marcesans, and various 

Pseudomonas species can be used. 

In general, plasmid vectors containing replicon and control sequences, which 

are derived from species compatible with the host cell are used in connection with 
25 these hosts. The vector ordinarily carries a replication site, as well as marking 

sequences which are capable of providing phenotypic selection in transformed cells. 

For example, E. coli can be transformed using pBR322, a plasmid derived from an E. 

coli species (Bolivar, et al. 1977). pBR322 contains genes for ampicillin and 

tetracycline resistance and thus provides easy means for identifying transformed 
30 cells. The pBR plasmid, or other microbial plasmid or phage must also contain, or be 

modified to contain, promoters which can be used by the microbial organism for 

expression of its own polypeptides. 
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Those promoters most commonly used in recombinant DNA construction 
include the p-lactamase (penicillinase) and lactose promoter systems (Chang, et ai 
1978; Itakura., et ai 1977, Goeddel, et al. 1979; Goeddel, et ai 1980) and a 
tryptophan (TRP) promoter system (EP 0036776; Siebwenlist et ai 1980). While 
5 these are the most commonly used, other microbial promoters have been discovered 
and utilized, and details concerning their nucleotide sequences have been published, 
enabling a skilled worker to introduce functional promoters into plasmid vectors 
(Siebwenlist, etal. 1980). 

In addition to prokaryotes, eukaryotic microbes such as yeast can also be 
10 used. Saccharomyces cerevisiase or common baker's yeast is the most commonly 
used among eukaryotic microorganisms, although a number of other strains are 
commonly available. For expression in Saccharomyces, the plasmid YRp7, for 
example, is commonly used (Stinchcomb, et ai 1979; Kingsman, et ai 1979; 
Tschemper, ef ai 1980). This plasmid already contains the trpl gene which provides 
15 a selection marker for a mutant strain of yeast lacking the ability to grow in 
tryptophan, for example ATCC No. 44076 or PEP4-1 (Jones, 1977). The presence of 
the trpl lesion as a characteristic of the yeast host cell genome then provides an 
effective environment for detecting transformation by growth in the absence of 
tryptophan. 

Suitable promoter sequences in yeast vectors include the promoters for 3- 
phosphoglycerate kinase (Hitzeman., et ai 1980) or other glycolytic enzymes (Hess, 
et ai 1968; Holland, et ai 1978) such as enolase, glyceraldehyde-3-phosphate 
dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose- 
6-phosphate isomerase, 3-phosphoglycerate rnutase, pyruvate kinase, 
triosephosphate isomerase, phosphoglucose isomerase, and glucokinase. In 
constructing suitable expression plasmids, the termination sequences associated 
with these genes are also introduced into the expression vector downstream from the 
sequences to be expressed to provide polyadenylation of the mRNA and termination. 
Other promoters, which have the additional advantage of transcription controlled by 
growth conditions are the promoter region for alcohol dehydrogenase 2, 
isocytochrome C, acid phosphatase, degradative enzymes associated with nitrogen 
metabolism, and the aforementioned glyceraldehyde-3-phosphate dehydrogenase, 
and enzymes responsible for maltose and galactose utilization. Any plasmid vector 
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containing a yeast-compatible promoter, origin or replication and termination 
sequences are suitable. 

In addition to microorganisms, cultures of cells derived from multicellular 
organisms can also be used as hosts. In principle, any such cell culture is workable, 
5 whether from vertebrate or invertebrate culture. However, interest has been greatest 
in vertebrate cells, and propagation of vertebrate cells in culture (tissue culture) has 
become a routine procedure in recent years. Examples of such useful host cell lines 
are AtT-20, VERO, HeLa, NSO, PER C6, Chinese hamster ovary (CHO) cell lines, 
and W138, BHK, COSM6, COS-7, 293 and MDCK cell lines. Expression vectors for 
10 such cells ordinarily include (if necessary) an origin of replication, a promoter located 
upstream of the gene to be expressed, along with any necessary ribosome binding 
sites, RNA splice sites, polyadenylation site, and transcriptional terminator 
sequences. 

Where expression of recombinant Streptococcus pneumoniae polypeptides is 

15 desired and a eukaryotic host is contemplated, it is most desirable to employ a vector 
such as a plasmid, that incorporates a eukaryotic origin of replication. Additionally, 
for the purposes of expression in eukaryotic systems, one desires to position the 
Streptococcus pneumoniae encoding sequence adjacent to and under the control of 
an effective eukaryotic promoter such as promoters used in combination with 

20 Chinese hamster ovary cells. To bring a coding sequence under control of a 
promoter, whether it is eukaryotic or prokaryotic, the 5' end of the translation initiation 
region of the proper translational reading frame of the polypeptide must be positioned 
between about 1 and about 50 nucleotides 3* of or downstream with respect to the 
promoter chosen. Furthermore, where eukaryotic expression is anticipated, one 

25 would typically desire to incorporate into the transcriptional unit which includes the 
Streptococcus pneumoniae polypeptide. 

Means of transforming or transfecting cells with exogenous polynucleotide ' 
such as DNA molecules are well known in the art and include techniques such as 
calcium-phosphate- or DEAE-dextran-mediated transfection, protoplast fusion, 

30 electroporation, liposome mediated transfection, direct microinjection and adenovirus 
infection (see e.g., Sambrook, Fritsch and Maniatis, 1989). 

The most widely used method is transfection mediated by either calcium 
phosphate or DEAE-dextran. Although the mechanism remains obscure, it is 
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believed that the transfected DNA enters the cytoplasm of the cell by endocytosis 
and is transported to the nucleus. Depending on the cell type, up to 90% of a 
population of cultured cells can be transfected at any one time. Because of its high 
efficiency, transfection mediated by calcium phosphate or DEAE-dextran is the 
5 method of choice for experiments that require transient expression of the foreign 
DNA in large numbers of cells. Calcium phosphate-mediated transfection is also 
used to establish cell lines that integrate copies of the foreign DNA, which are usually 
arranged in head-to-tail tandem arrays into the host cell genome. 

In the protoplast fusion method, protoplasts derived from bacteria carrying 

10 high numbers of copies of a plasmid of interest are mixed directly with cultured 
mammalian cells. After fusion of the cell membranes (usually with polyethylene 
glycol), the contents of the bacteria are delivered into the cytoplasm of the 
mammalian cells and the plasmid DNA is transported to the nucleus. Protoplast 
fusion is not as efficient as transfection for many of the cell lines that are commonly 

15 used for transient expression assays, but it is useful for cell lines in which 
endocytosis of DNA occurs inefficiently. Protoplast fusion frequently yields multiple 
copies of the plasmid DNA tandemly integrated into the host chromosome. 

The application of brief, high-voltage electric pulses to a variety of mammalian 
and plant cells leads to the formation of nanometer-sized pores in the plasma 

20 membrane. DNA is taken directly into the cell cytoplasm either through these pores 
or as a consequence of the redistribution of membrane components that 
accompanies closure of the pores. Electroporation can be extremely efficient and can 
be used both for transient expression of cloned genes and for establishment of cell 
lines that carry integrated copies of the gene of interest. Electroporation, in contrast 

25 to calcium phosphate-mediated transfection and protoplast fusion, frequently gives 
rise to cell lines that carry one, or at most a few, integrated copies of the foreign 
DNA. 

Liposome transfection involves encapsulation of DNA and RNA within 
liposomes, followed by fusion of the liposomes with the cell membrane. The 
30 mechanism of how DNA is delivered into the cell is unclear but transfection 
efficiencies can be as high as 90%. 

Direct microinjection of a DNA molecule into nuclei has the advantage of not 
exposing DNA to cellular compartments such as low-pH endosomes. Microinjection 
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is therefore used primarily as a method to establish lines of cells that carry integrated 
copies of the DNA of interest. 

The use of adenovirus as a vector for cell transfection is well known in the art. 
Adenovirus vector-mediated cell transfection has been reported for various cells 
5 (Stratford-Perricaudet, et at. 1 992). 

A transfected cell can be prokaryotic or eukaryotic. Preferably, the host cells 
of the invention are prokaryotic host cells. Where it is of interest to produce a 
Streptococcus pneumoniae polypeptide, cultured prokaryotic host cells are of 
particular interest. 

0 In yet another embodiment, the present invention contemplates a process or 

method of preparing Streptococcus pneumoniae polypeptides comprising 
transforming, transfecting or infecting cells with a polynucleotide that encodes a 
Sfrepfococcus pneumoniae polypeptide to produce transformed host cells; and 
maintaining the transformed host cells under biological conditions sufficient for 

5 expression of the polypeptide. Preferably, the transformed host cells are prokaryotic 
cells. Alternatively, the host cells are eukaryotic cells. More preferably, the 
prokaryotic cells are bacterial cells of the DH5-oc strain of Escherichia colL Even more 
preferably, the polynucleotide transfected into the transformed cells comprise the 
nucleic acid sequence of one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 

0 NO: 431 through SEQ ID NO: 591. Additionally, transfection is accomplished using 
an expression vector disclosed above. A host cell used in the process is capable of 
expressing a functional, recombinant Streptococcus pneumoniae polypeptide. 

Following transfection, the cell is maintained under culture conditions for a 
period of time sufficient for expression of a Streptococcus pneumoniae polypeptide. 

5 Culture conditions are well known in the art and include ionic composition and 
concentration, temperature, pH and the like. Typically, transfected cells are 
maintained under culture conditions in a culture medium. Suitable media for various 
cell types are well known in the art. In a preferred embodiment, temperature is from 
about 20°C to about 50°C, more preferably from about 30°C to about 40°C and, even 

0 more preferably about 37°C. 

The pH is preferably from about a value of 6.0 to a value of about 8.0,' more 
preferably from about a value of about 6.8 to a value of about 7.8 and, most 
preferably about 7.4. Osmolality is preferably from about 200 milliosmols per liter 
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(mosm/L) to about 400 mosm/l and, more preferably from about 290 mosm/L to 
about 310 mosm/L. Other biological conditions needed for transfection and 
expression of an encoded protein are well known in the art. 

Transfected cells are maintained for a period of time sufficient for expression 
5 of an Streptococcus pneumoniae polypeptide. A suitable time depends inter alia 
upon the cell type used and is readily determinable by a skilled artisan. Typically, 
maintenance time is from about 2 to about 14 days. 

Recombinant Streptococcus pneumoniae polypeptide is recovered or 
collected either from the transfected cells or the medium in which those cells are 
10 cultured. Recovery comprises isolating and purifying the Streptococcus pneumoniae 
polypeptide. Isolation and purification techniques for polypeptides are well known in 
the art and include such procedures as precipitation, filtration, chromatography, 
electrophoresis and the like. 

15 F. Antibodies Immunoreactwe with Streptococcus pneumoniae 
Polypeptides 

In still another embodiment, the present invention provides antibodies 
immunoreactive with Streptococcus pneumoniae polypeptides. Preferably, the 
antibodies of the invention are monoclonal antibodies. Additionally, the 

20 Streptococcus pneumoniae polypeptides comprise the amino acid residue sequence 
of one of SEQ ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ 
ID NO: 752. Means for preparing and characterizing antibodies are well known in the 
art (See, e.g., Antibodies "A Laboratory Manual", E. Harlow and D. Lane, Cold Spring 
Harbor Laboratory, 1988). 

25 Briefly, a polyclonal antibody is prepared by immunizing an animal with an 

immunogen comprising a polypeptide or polynucleotide of the present invention, and 
collecting antisera from that immunized animal. A wide range of animal species can 
be used for the production of antisera. Typically an animal used for production of 
anti-antisera is a rabbit, a mouse, a rat, a hamster or a guinea pig. Because of the 

30 relatively large blood volume of rabbits, a rabbit is a preferred choice for production 
of polyclonal antibodies. 

As is well known in the art, a given polypeptide or polynucleotide may vary in 
its immunogenicity. It is often necessary therefore to couple the immunogen (e.g., a 
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polypeptide or polynucleotide) of the present invention with a carrier. Exemplary and 
preferred carriers are CRM 19 7, keyhole limpet hemocyanin (KLH) and bovine serum 
albumin (BSA). Other albumins such as ovalbumin, mouse serum albumin or rabbit 
serum albumin can also be used as carriers. 
5 Means for conjugating a polypeptide or a polynucleotide to a carrier protein 

are well known in the art and include glutaraldehyde, m-maleimidobencoyl-N- 
hydroxysuccinimide ester, carbodiimide and bis-biazotized benzidine. 

The amount of immunogen used for the production of polyclonal antibodies 
varies inter alia, upon the nature of the immunogen as well as the animal used for 

10 immunization. A variety of routes can be used to administer the immunogen 
(subcutaneous, intramuscular, intradermal, intravenous and intraperitoneal). The 
production of polyclonal antibodies is monitored by sampling blood of the immunized 
animal at various points following immunization. When a desired level of 
immunogenicity is obtained, the immunized animal can be bled and the serum 

15 isolated and stored. 

In another aspect, the present invention contemplates a process of producing 
an antibody immunoreactive with a Streptococcus pneumoniae polypeptide 
comprising the steps of (a) transfecting recombinant host cells with a polynucleotide 
that encodes a Streptococcus pneumoniae polypeptide; (b) culturing the host cells 

20 under conditions sufficient for expression of the polypeptide; (c) recovering the 
polypeptides; and (d) preparing the antibodies to the polypeptides. Preferably, the 
host cell is transfected with the polynucleotide of one of SEQ ID NO:1 through SEQ 
ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591. Even more preferably, the 
present invention provides antibodies prepared according to the process described 

25 above. 

A monoclonal antibody of the present invention can be readily prepared 
through use of well-known techniques such as those exemplified in U.S. Patent 
4,196,265, hereinafter incorporated by reference. Typically, a technique involves first 
immunizing a suitable animal with a selected antigen (e.g., a polypeptide or 
30 polynucleotide of the present invention) in a manner sufficient to provide an immune 
response. Rodents, such as mice and rats, are preferred animals. Spleen cells from 
the immunized animal are then fused with cells of an immortal myeloma cell. Where 
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the immunized animal is a mouse, a preferred myeloma cell is a murine NS-1 
myeloma cell. 

The fused spleen/myeloma cells are cultured in a selective medium to select 
fused spleen/myeloma cells from the parental cells. Fused cells are separated from 
5 the mixture of non-fused parental cells, e.g., by the addition of agents that block the 
ofe novo synthesis of nucleotides in the tissue culture media. Exemplary and 
preferred agents are aminopterin, methotrexate, and azaserine. Aminopterin and 
methotrexate block de novo synthesis of both purines and pyrimidines, whereas 
azaserine blocks only purine synthesis. Where aminopterin or methotrexate is used, 
10 the media is supplemented with hypoxanthine and thymidine as a source of 
nucleotides. Where azaserine is used, the media is supplemented with 
hypoxanthine. 

This culturing provides a population of hybridomas from which specific 
hybridomas are selected. Typically, selection of hybridomas is performed by 
15 culturing the cells by single-clone dilution in microtiter plates, followed by testing the 
individual clonal supernatants for reactivity with an antigen-polypeptide. The 
selected clones can then be propagated indefinitely to provide the monoclonal 
antibody. 

By way of specific example, to produce an antibody of the present invention, 
20 mice are injected intraperitoneal^ with between about 1-200 ng of an antigen 
comprising a polypeptide of the present invention. B lymphocyte cells are stimulated 
to grow by injecting the antigen in association with an adjuvant such as complete 
Freund's adjuvant (a non-specific stimulator of the immune response containing killed 
Mycobacterium tuberculosis). At some time (e.g., at least two weeks) after the first 
25 injection, mice are boosted by injection with a second dose of the antigen mixed with 
incomplete Freund's adjuvant 

A few weeks after the second injection, mice are tail bled and the sera titered 
by immunoprecipitation against radiolabeled antigen. Preferably, the process of 
boosting and titering is repeated until a suitable titer is achieved. The spleen of the 
30 mouse with the highest titer is removed and the spleen lymphocytes are obtained by 
homogenizing the spleen with a syringe. Typically, a spleen from an immunized 
mouse contains approximately 5x1 0 7 to 2x1 0 8 lymphocytes. 
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Mutant lymphocyte cells known as myeloma cells are obtained from 
laboratory animals in which such cells have been induced to grow by a variety of 
well-known methods. Myeloma cells lack the salvage pathway of nucleotide 
biosynthesis. Because myeloma cells are tumor cells, they can be propagated 
5 indefinitely in tissue culture, and are thus denominated immortal. Numerous cultured 
cell lines of myeloma cells from mice and rats, such as murine NS-1 myeloma cells, 
have been established. 

Myeloma cells are combined under conditions appropriate to foster fusion 
with the normal antibody-producing cells from the spleen of the mouse or rat injected 

10 with the antigen/polypeptide of the present invention. Fusion conditions include, for 
example, the presence of polyethylene glycol. The resulting fused cells are 
hybridoma cells. Like myeloma cells, hybridoma cells grow indefinitely in culture. 

Hybridoma cells are separated from unfused myeloma cells by culturing in a 
selection medium such as HAT media (hypoxanthine, aminopterin, thymidine). 

15 Unfused myeloma cells lack the enzymes necessary to synthesize nucleotides from 
the salvage pathway because they are killed in the presence of aminopterin, 
methotrexate, or azaserine. Unfused lymphocytes also do not continue to grow in 
tissue culture. Thus, only cells that have successfully fused (hybridoma cells) can 
grow in the selection media. 

20 Each of the surviving hybridoma cells produces a single antibody. These 

cells are then screened for the production of the specific antibody immunoreactive 
with an antigen/polypeptide of the present invention. Single cell hybridomas are 
isolated by limiting dilutions of the hybridomas. The hybridomas are serially diluted 
many times and, after the dilutions are allowed to grow, the supernatant is tested for 

25 the presence of the monoclonal antibody. The clones producing that antibody are 
then cultured in large amounts to produce an antibody of the present invention in 
convenient quantity. 

By use of a monoclonal antibody of the present invention, specific 
polypeptides and polynucleotide of the invention are identified as antigens. Once 

30 identified, those polypeptides and polynucleotides are isolated and purified by 
techniques such as antibody-affinity chromatography. In antibody-affinity 
chromatography, a monoclonal antibody is bound to a solid substrate and exposed to 
a solution containing the desired antigen. The antigen is removed from the solution 
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through an immunospecific reaction with the bound antibody. The polypeptide or 
polynucleotide is then easily removed from the substrate and purified. 

Additionally, examples of methods and reagents particularly amenable for use 
in generating and screening antibody display library can be found in, for example, 
5 U.S. Patent 5,223,409; International Application WO 92/18619; International 
Application WO 91/17271; International Application WO 92/20791; International 
Application WO 92/15679; International Application WO 93/01288; International 
Application WO 92/01047; International Application WO 92/09690; International 
Application WO 90/02809. 
10 Additionally, recombinant an\i-Streptococcus pneumoniae antibodies, such as 

chimeric and humanized monoclonal antibodies, comprising both human and non- 
human fragments, which can be made using standard recombinant DNA techniques, 
are within the scope of the invention. Such chimeric and humanized monoclonal 
antibodies can be produced by recombinant DNA techniques known in the art, for 
15 example using methods described in International Application PCT/US86/02269; 
International Application EP 184,187; International Application EP 171,496; 
International Application EP 173,494; International Application WO 86/01533; U.S. 
Patent 4,816,567; and International Application EP 125,023. 

An anti-Sfrepfococcus pneumoniae antibody (e.g., monoclonal antibody) is 
20 used to isolate Streptococcus pneumoniae polypeptides by standard techniques, 
such as affinity chromatography or immunoprecipitation. An anti-Streptococcus 
pneumoniae antibody facilitates the purification of a natural Streptococcus 
pneumoniae polypeptide from cells and recombinant^ produced Streptococcus 
pneumoniae polypeptides expressed in host cells. Moreover, an anti-Streptococcus 
pneumoniae antibody is used to detect Streptococcus pneumoniae polypeptide (e.g., 
in a cellular lysate or cell supernatant) in order to evaluate the abundance of the 
Streptococcus pneumoniae polypeptide. The detection of circulating fragments of a 
Streptococcus pneumoniae polypeptide is used to identify Streptococcus 
pneumoniae polypeptide turnover in a subject Anti-Sfrepfococcus pneumoniae 
antibodies are used diagnostically to monitor protein levels in tissue as part of a 
clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection is facilitated by coupling (Le., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include 
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various enzymes, prosthetic groups, fluorescent materials, luminescent materials, 
bioluminescent materials, and radioactive materials. Examples of suitable enzymes 
include horseradish peroxidase, alkaline phosphatase, P-galactosidase, or 
acetylcholinesterase; examples of suitable prosthetic group complexes include 
5 streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and acquorin, and examples of suitable radioactive material 
10 include 125 I, 131 I, 15 S or 3 H. 

G. PHARMACEUTICAL AND IMMUNOGENIC COMPOSITIONS 

In certain embodiments, the present invention provides pharmaceutical and 
immunogenic compositions comprising Streptococcus pneumoniae polypeptides and 

15 physiologically acceptable carriers. More preferably, the pharmaceutical 
compositions comprise one or more Streptococcus pneumoniae polypeptides 
comprising the amino acid residue sequence of one or more of SEQ ID NO:216 
through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. In other 
embodiments, the pharmaceutical compositions of the invention comprise 

20 polynucleotides that encode Streptococcus pneumoniae polypeptides, and 
physiologically acceptable carriers. Preferably, the pharmaceutical and immunogenic 
compositions of the present invention comprise Streptococcus pneumoniae 
polypeptides comprising the amino acid sequence of one of SEQ ID NO:216 through 
SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. Alternatively, the 

25 pharmaceutical and immunogenic compositions comprise polynucleotides comprising 
the nucleotide sequence of one of SEQ ID NO:1 through SEQ ID NO:215 or SEQ ID 
NO: 431 through SEQ ID NO: 591. 

Various tests are used to assess the in vitro immunogenicity of the 
polypeptides of the invention. For example, an in vitro opsonic assay is conducted 

30 by incubating together a mixture of Streptococcus pneumoniae cells, heat inactivated 
human serum containing specific antibodies to the polypeptide in question, and an 
exogenous complement source. Opsonophagocytosis proceeds during incubation of 
freshly isolated human polymorphonuclear cells (PMN's) and the 
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antibody/complement/pneumococcal cell mixture. Bacterial cells that are coated with 
antibody and complement are killed upon opsonophagocytosis. Colony forming units 
(cfu) of surviving bacteria that escape from opsonophagocytosis are determined by 
plating the assay mixture. Titers are reported as the reciprocal of the highest dilution 
5 that gives > 50% bacterial killing, as determined by comparison to assay controls. 
Specimens which demonstrate less than 50% killing at the lowest serum dilution 
tested (1:8), are reported as having an OPA titer of 4. The highest dilution tested is 
1:2560. Samples with s> 50% killing at the highest dilution are repeated, beginning 
with a higher initial dilution. The method described above is a modification of Gray's 

10 method (Gray, 1990). 

A test serum control, which contains test serum plus bacterial cells and heat 
inactivated complement, is included for each individual serum. This control can be 
used to assess whether the presence of antibiotics or other serum components are 
capable of killing the bacterial strain directly (Le. in the absence of complement or 

15 PMN's). A human serum with known opsonic titer is used as a positive human serum 
control. The opsonic antibody titer for each unknown serum can be calculated as the 
reciprocal of the initial dilution of serum giving 50% cfu reduction compared to the 
control without serum. 

A whole cell ELISA assay is also used to assess in vitro immunogenicity and 

20 surface exposure of the polypeptide antigen, wherein the bacterial strain of interest 
(S. pneumoniae) is coated onto a plate, such as a 96 well plate, and test sera from 
an immunized animal is reacted with the bacterial cells. If any antibody, specific for 
the test polypeptide antigen, is reactive with a surface exposed epitope of the 
polypeptide antigen, it can be detected by standard methods known to one skilled in 

25 the art. 

Any polypeptide demonstrating the desired in vitro activity is then tested in an 
in vivo animal challenge model. In certain embodiments, immunogenic compositions 
are used in the immunization of an animal (e.g., a mouse) by methods and routes of 
immunization known to those of skill in the art (e.g., intranasal, parenteral, oral, 
30 rectal, vaginal, transdermal, intraperitoneal, intravenous, subcutaneous, efc). 
Following immunization of the animal with a particular Streptococcus pneumoniae 
immunogenic composition, the animal is challenged with Streptococcus pneumoniae 
and assayed for resistance to Streptococcus pneumoniae infection. 
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In one embodiment, six-week old, pathogen-free, Balb/c mice are immunized 
and challenged with Streptococcus pneumoniae. For example, BALB/C mice, at 10 
animals per group, are immunized (by slow instillation into the nostrils of each 
mouse) with one or more doses of the desired polypeptide in an immunogenic 
5 composition. Streptococcus pneumoniae colonizes the nasopharynx of Balb/c mice, 
but does not cause disease or death. Subsequently, the Balb/c mice are challenged 
with streptomycin-resistant Streptococcus pneumoniae. The Balb/c mice are 
sacrificed post-challenge, the noses removed, and homogenized in sterile saline. 
The homogenate is diluted in saline and plated on streptomycin-containing TSA 

10 plates. Plates are incubated overnight at 37°C and then colonies are counted. 
Statistically significant reduction of nasopharyngeal colonization indicates that the 
polypeptide is suitable for use in human clinical trials. 

In another embodiment, six-week old, pathogen-free, male CBA/CaHN xid/J 
(CBA/N) mice are immunized intranasally or parenterally prior to Streptococcus 

15 pneumoniae challenge. CBA/N mice, at 10 animals per group, are immunized with 
an appropriate amount of the desired polypeptide in an immunogenic composition to 
be tested. CBA/N mice are immunodeficient (XID) and, when challenged with 
appropriate Streptococcus pneumoniae, develop nasopharyngeal colonization, 
bacteremia and death. 

20 The CBA/N mice are immunized intranasally or subcutaneously with one or 

more doses of the desired immunogenic composition. Subsequently, the CBA/N 
mice are challenged with streptomycin-resistant Streptococcus pneumoniae. To 
determine the effects of immunization on intranasal colonization, the CBA/N mice are 
sacrificed post-challenge, the noses are removed, and homogenized in sterile saline. 

25 The homogenate is serially diluted in saline and plated on streptomycin-containing 
TSA plates. In addition, blood collected post-challenge from each mouse is also 
plated on streptomycin-containing TSA plates to determine levels of bacteremia. 
Plates are incubated overnight at 37°C and then colonies are counted. In another 
embodiment, CBA/N mice are immunized as described above and challenged 

30 intranasally. The CBA/N mice are observed daily after challenge, and the mortality is 
monitored for 14 days. Statistically significant reduction of nasopharyngeal 
colonization and/or mortality indicates that the polypeptide is suitable for use in 
human clinical trials. 
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The Streptococcus pneumoniae polynucleotides, polypeptides, modulators of 
a Streptococcus pneumoniae polypeptides, and ant\-Streptococcus pneumoniae 
antibodies (also referred to hereinafter as "active compounds") of the invention are 
incorporated into pharmaceutical and immunogenic compositions suitable for 
5 administration to a subject, e.g., a human. Such compositions typically comprise the 
nucleic acid molecule, protein, modulator, or antibody and a pharmaceutical^ 
acceptable carrier. As used hereinafter the language "pharmaceutical^ acceptable 
carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the 

10 like, compatible with pharmaceutical administration. The use of such media and 
agents for pharmaceutical^ active substances is well known in the art. Except 
insofar as any conventional media or agent is incompatible with the active 
compound, such media can be used in the compositions of the invention. 
Supplementary active compounds can also be incorporated into the compositions. 

15 A pharmaceutical or immunogenic composition of the invention is formulated 

to be compatible with its intended route of administration. Examples of routes of 
administration include parenteral (e.g., intravenous, intradermal, subcutaneous, 
intraperitoneal), transmucosal (e.g., oral, rectal, intranasal, vaginal, respiratory) and 
transdermal (topical). Solutions or suspensions used for parenteral, intradermal, or 

20 subcutaneous application can include the following components: a sterile diluent 
such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 
chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, 

25 citrates or phosphates and agents for the adjustment of tonicity such as sodium 
chloride or dextrose. pH can be adjusted with acids or bases, such as hydrochloric 
acid or sodium hydroxide. The parenteral preparation can be enclosed in ampoules, 
disposable syringes or multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile 

30 aqueous solutions (where water soluble) or dispersions and sterile powders for the 
extemporaneous preparation of sterile injectable solutions or dispersion. For 
intravenous administration, suitable carriers include physiological saline, 
bacteriostatic water, Cremophor ELTM(BASF, Parsippany, NJ) or phosphate 
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buffered saline (PBS). In all cases, the composition must be sterile and should be 
fluid to the extent that easy syringability exists. It must be stable under the conditions 
of manufacture and storage and must be preserved against the contaminating action 
of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
5 dispersion medium containing, for example, water, ethanol, polyol (for example, 
glycerol, propylene glycol, and liquid polyetheylene glycol, and the like), and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a 
coating such as lecithin, by the maintenance of the required particle size in the case 
of dispersion and by the use of surfactants. Prevention of the action of 

10 microorganisms can be achieved by various antibacterial and antifungal agents, for 
example, parabens, chlorobutanol, phenol, ascorbic add, thimerosal, and the like. In 
many cases, it will be preferable to include isotonic agents, for example, sugars, 
polyalcohols such as manitol, sorbitol, sodium chloride in the composition. 
Prolonged absorption of the injectable compositions can be brought about by 

15 including in the composition an agent which delays absorption; for example, 
aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active 
compound (e.g., a Streptococcus pneumoniae polypeptide or anti-Sfrepfococci/s 
pneumoniae antibody) in the required amount in an appropriate solvent with one or a 

20 combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle which contains a basic dispersion medium and the 
required other ingredients from those enumerated above. In the case of sterile 
powders for the preparation of sterile injectable solutions, the preferred methods of 

25 preparation are vacuum drying and freeze-drying which yields a powder of the active 
ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They 
can be enclosed in gelatin capsules or compressed into tablets. For the purpose of 
30 oral therapeutic administration, the active compound can be incorporated with 
excipients and used in the form of tablets, troches, or capsules. Oral compositions 
can also be prepared using a fluid carrier for use as a mouthwash, wherein the 
compound in the fluid carrier is applied orally and swished and expectorated or 
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swallowed. Pharmaceutical^ compatible binding agents, and/or adjuvant materials 
can be included as part of the composition. The tablets, pills, capsules, troches and 
the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an 
5 excipient such as starch or lactose, a disintegrating agent such as alginic acid, 
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a 
glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or 
saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange 
flavoring. 

10 For administration by inhalation, the compounds are delivered in the form of 

an aerosol spray from pressured container or dispenser which contains a suitable 
propellant, e.g., a gas such as carbon dioxide, or a nebulizer. Systemic 
administration can also be by transmucosal or transdermal means. For transmucosal 
or transdermal administration, penetrants appropriate to the barrier to be permeated 

15 are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives. Transmucosal administration can be accomplished through 
the use of nasal sprays or suppositories. For transdermal administration, the active 
compounds are formulated into ointments, salves, gels, or creams as generally 

20 known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or 
retention enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 

25 protect the compound against rapid elimination from the body, such as a controlled 
release formulation, including implants and microencapsulated delivery systems. 

Biodegradable, biocompatible polymers can be used, such as ethylene vinyl 
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic 
acid. Methods for preparation of such formulations will be apparent to those skilled in 

30 the art. The materials can also be obtained commercially from Alza Corporation and 
Nova Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to 
infected cells with monoclonal antibodies to viral antigens) can also be used as 
pharmaceutical^ acceptable earners. These can be prepared according to methods 
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known to those skilled in the art, for example, as described in U.S. Patent 4,522,81 1 

which is incorporated hereinafter by reference. 

It is especially advantageous to formulate oral or parenteral compositions in 

dosage unit form for ease of administration and uniformity of dosage. Dosage unit 
5 form as used hereinafter refers to physically discrete units suited as unitary dosages 

for the subject to be treated; each unit containing a predetermined quantity of active 

compound calculated to produce the desired therapeutic effect in association with the 

required pharmaceutical carrier. The specification for the dosage unit forms of the 

invention are dictated by and directly dependent on the unique characteristics of the 
10 active compound and the particular therapeutic effect to be achieved, and the 

limitations inherent in the art of compounding such an active compound for the 

treatment of individuals. 

Combination immunogenic compositions are provided by including two or 

more of the polypeptides of the invention, as well as by combining one or more of the 
15 polypeptides of the invention with one or more known S. pyogenes polypeptides, 

including, but not limited to, the C5a peptidase, the M proteins, adhesins and the like. 
In other embodiments, combination immunogenic compositions are provided 

by combining one or more of the polypeptides of the invention with one or more 

known S. pneumoniae polysaccharides or polysaccharide-protein conjugates, 
20 including, but not limited to, the currently available 23-valent pneumococcal capsular 

polysaccharide vaccine and the 7-valent pneumococcal polysaccharide-protein 

conjugate vaccine. 

The nucleic acid molecules of the invention are inserted into a variety of 
vectors and expression systems. A great variety of expression systems are used. 

25 Such systems include, among others, chromosomal, episomal and virus-derived 
systems, e.g., vectors derived from bacterial plasmids, attenuated bacteria such as 
Salmonella (U.S. Patent 4,837,151) from bacteriophage, from transposons, from 
yeast episomes, from insertion elements, from yeast chromosomal elements, from 
viruses such as vaccinia and other poxviruses, sindbis, adenovirus, baculoviruses, 

30 papova viruses, such as SV40, fowl pox viruses, pseudorabies viruses and 
retroviruses, alphaviruses such as Venezuelan equine encephalitis virus (U.S. Patent 
5,643,576), nonsegmented negative-stranded RNA viruses such as vesicular 
stomatitis virus (U.S. Patent 6,168,943), and vectors derived from combinations 
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thereof, such as those derived from plasmid and bacteriophage genetic elements, 
such as cosmids and phagemids. The expression systems should include control 
regions that regulate as well as engender expression, such as promoters and other 
regulatory elements (such as a polyadenylation signal). Generally, any system or 
5 vector suitable to maintain, propagate or express polynucleotides to produce a 
polypeptide in a host may be used. The appropriate nucleotide sequence may be 
inserted into an expression system by any of a variety of well-known and routine 
techniques, such as, for example, those set forth in Sambrook ef a/., "Molecular 
Cloning: A Laboratory Manual" 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring 

10 Harbor Laboratory Press, Cold Spring Harbor, NY, 1 989. 

A pharmaceutical^ acceptable vehicle is understood to designate a 
compound or a combination of compounds entering into a pharmaceutical or 
immunogenic composition which does not cause side effects and which makes it 
possible, for example, to facilitate the administration of the active compound, to 

15 increase its life and/or its efficacy in the body, to increase its solubility in solution or 
alternatively to enhance its preservation. These pharmaceutically acceptable vehicles 
are well known and will be adapted by persons skilled in the art according to the 
nature and the mode of administration of the active compound chosen. 

As defined hereinafter, an "adjuvant" is a substance that serves to enhance 

20 the immunogenicity of an "antigen" or the immunogenic compositions comprising a 
polypeptide antigens having an amino acid sequence chosen from one of SEQ ID 
NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752. 
Thus, adjuvants are often given to boost the immune response and are well known to 
the skilled artisan. Examples of adjuvants contemplated in the present invention 

25 include, but are not limited to, aluminum salts (alum) such as aluminum phosphate 
and aluminum hydroxide, Mycobacterium tuberculosis, Bordetella pertussis, bacterial 
lipopolysaccharides, aminoalkyl glucosamine phosphate compounds (AGP), or 
derivatives or analogs thereof, which are available from Corixa (Hamilton, MT), and 
which are described in United States Patent Number 6,1 13,918; one such AGP is 2- 

30 [(R)-3-TetradecanoyloxytetradecanoyIamino]ethyl 2-Deoxy-4-0-phosphono-3-0-[(R)- 
3-tetradecanoyoxytetradecanoyl]-2-[(R)-3-tetradecanoyoxytetradecanoylamino]-b-D- 
glucopyranoside, which is also known as 529 (formerly known as RC529), which is 
formulated as an aqueous form or as a stable emulsion, MPL™ (3-O-deacylated 
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monophosphoryl lipid A) (Corixa) described in U.S. Patent Number 4,912,094, 
synthetic polynucleotides such as oligonucleotides containing a CpG motif (U.S. 
Patent Number 6,207,646), polypeptides, saponins such as Quil A or STIMULON™ 
QS-21 (Antigenics, Framingham, Massachusetts), described in U.S. Patent Number 
5 5,057,540, a pertussis toxin (PT), or an E. coli heat-labile toxin (LT), particularly LT- 
K63, LT-R72, CT-S109, PT-K9/G129; see, e.g., International Patent Publication Nos. 
WO 93/13302 and WO 92/19265, cholera toxin (either in a wild-type or mutant form, 
e.g., wherein the glutamic acid at amino acid position 29 is replaced by another 
amino acid, preferably a histidine, in accordance with published International Patent 

10 Application number WO 00/18434). Various cytokines and lymphokines are suitable 
for use as adjuvants. One such adjuvant is granulocyte-macrophage colony 
stimulating factor (GM-CSF), which has a nucleotide sequence as described in U.S. 
Patent Number 5,078,996. A plasmid containing GM-CSF cDNA has been 
transformed into E. coli and has been deposited with the American Type Culture 

15 Collection (ATCC), 1081 University Boulevard, Manassas, VA 20110-2209, under 
Accession Number 39900. The cytokine lnterleukin-12(IL-12) is another adjuvant 
which is described in U.S. Patent Number 5,723,127. Other cytokines or 
lymphokines have been shown to have immune modulating activity, including, but not 
limited to, the interleukins 1 -alpha, 1-beta, 2, 4, 5,6, 7, 8, 10, 13, 14, 15, 16, 17 and 

20 18, the interferons-alpha, beta and gamma, granulocyte colony stimulating factor, 
and the tumor necrosis factors alpha and beta, and are suitable for use as adjuvants. 

A composition of the present invention is typically administered parenterally in 
dosage unit formulations containing standard, well-known nontoxic physiologically 
acceptable carriers, adjuvants, and vehicles as desired. The term parenteral as used 

25 hereinafter includes intravenous, intra-muscular, intraarterial injection, or infusion 
techniques. j 

Injectable preparations, for example sterile injectable aqueous or oleaginous 
suspensions, are formulated according to the known art using suitable dispersing or 
wetting agents and suspending agents. The sterile injectable preparation can also be 

30 a sterile injectable solution or suspension in a nontoxic parenterally acceptable 
diluent or solvent, for example, as a solution in 1,3-butanediol. 

Among the acceptable vehicles and solvents that may be employed are 
water, Ringer's solution, and isotonic sodium chloride solution. In addition, sterile, 
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fixed oils are conventionally employed as a solvent or suspending medium. For this 
purpose any bland fixed oil can be employed including synthetic mono- or di- 
glycerides. In addition, fatty acids such as oleic acid find use in the preparation of 
injectables. 

5 Preferred carriers include neutral saline solutions buffered with phosphate, 

lactate, Tris, and the like. Of course, when administering viral vectors, one purifies 
the vector sufficiently to render it essentially free of undesirable contaminants, such 
as defective interfering adenovirus particles or endotoxins and other pyrogens such 
that it does not cause any untoward reactions in the individual receiving the vector 
10 construct. A preferred means of purifying the vector involves the use of buoyant 
density gradients, such as cesium chloride gradient centrifugation. 

A carrier can also be a liposome. Means for using liposomes as delivery 
vehicles are well known in the art (see, e.g. Gabizon ef a/., 1990; Ferruti et a/., 1986; 
and Ranade, 1989). 

15 The immunogenic compositions of this invention also comprise a 

polynucleotide sequence of this invention operatively associated with a regulatory 
sequence that controls gene expression. The polynucleotide sequence of interest is 
engineered into an expression vector, such as a plasmid, under the control of 
regulatory elements which will promote expression of the DNA, that is, promoter 

20 and/or enhancer elements. In a preferred embodiment, the human cytomegalovirus 
immediate-early promoter/enhancer is used (U.S. Patent 5,168,062). The promoter 
may be cell-specific and permit substantial transcription of the polynucleotide only in 
predetermined cells. 

The polynucleotide is introduced directly into the host either as "naked" DNA 

25 (U.S. Patent 5,580,859) or formulated in compositions with agents which facilitate 
immunization, such as bupivicaine and other local anesthetics (U.S. Patent 
5,593,972) and cationic polyamines (U.S. Patent 6,127,170). 

In this polynucleotide immunization procedure, the polypeptides of the 
invention are expressed on a transient basis in vivo; no genetic material is inserted or 

30 integrated into the chromosomes of the host. This procedure is to be distinguished 
from gene therapy, where the goal is to insert or integrate the genetic material of 
interest into the chromosome. An assay is used to confirm that the polynucleotides 
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administered by immunization do not give rise to a transformed phenotype in the host 
(U.S. Patent 6,168,918). 

H. Uses and Methods of the invention 

5 The Streptococcus pneumoniae polynucleotides, polypeptides, polypeptide 

homologues, modulators, adjuvants, and antibodies described in this invention can 
be used in methods of treatment, diagnostic assays particularly in disease 
identification, drug screening assays and monitoring of effects during clinical trials. 
The isolated polynucleotides of the invention can be used to express Streptococcus 

10 pneumoniae polypeptides (e.g., via a recombinant expression vector in a host cell or 
in polynucleotide immunization applications) and to detect Streptococcus 
pneumoniae mRNA (e.g., in a biological sample). Moreover, the anti-Streptococcus 
pneumoniae antibodies of the invention can be used to detect and isolate a 
Streptococcus pneumoniae polypeptide, particularly fragments of a Streptococcus 

15 pneumoniae polypeptides present in a biological, sample, and to modulate 
Streptococcus pneumoniae polypeptide activity. 

The invention provides immunogenic compositions comprising polypeptides 
having an amino acid sequence chosen from one of SEQ ID NO:216 through SEQ ID 
NO:430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof 

20 or a fragment thereof. The immunogenic composition may further comprise a 
pharmaceutical^ acceptable carrier, as outlined in section G. In certain preferred 
embodiments, the immunogenic composition will comprise one or more adjuvants. 

In another embodiment, the invention provides immunogenic compositions 
comprising a polynucleotide having a nucleotide sequence chosen from one of SEQ 

25 ID NO:1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, 
wherein the polynucleotide is comprised in a recombinant expression vector. 
Preferably the vector is plasmid DNA. Of course, the polynucleotide may further 
comprise heterologous nucleotides, e.g., the polynucleotide is operatively linked to 
one or more gene expression regulatory elements, and further comprise one or more 

30 adjuvants. In a preferred embodiment, the immunogenic polynucleotide composition 
directs the expression of a neutralizing epitope of Streptococcus pneumoniae. 

Provided also are methods for immunizing a host against Streptococcus 
pneumoniae infection. In a preferred embodiment, the host is human. Thus, a host 
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or subject is administered an immunizing amount of an immunogenic composition 
comprising a polypeptide having an amino acid sequence chosen from one of SEQ 
ID NO:216 through SEQ ID NO:430 or SEQ ID NO: 592 through 752, a biological 
equivalent thereof or a fragment thereof and a pharmaceutical^ acceptable carrier. 
5 An immunizing amount of an immunogenic composition can be determined by doing 
a dose response study in which subjects are immunized with gradually increasing 
amounts of the immunogenic composition and the immune response analyzed to 
determine the optimal dosage. Starting points for the study can be inferred from 
immunization data in animal models. The dosage amount can vary depending upon 
10 specific conditions of the individual. The amount can be determined in routine trials 
by means known to those skilled in the art. 

An immunologically effective amount of the immunogenic composition in an 
appropriate number of doses is administered to the subject to elicit an immune 
response. Immunologically effective amount, as used herein, means the 
15 administration of that amount to a mammalian host (preferably human), either in a 
single dose or as part of a series of doses, sufficient to at least cause the immune 
system of the individual treated to generate a response that reduces the clinical 
impact of the bacterial infection. * Protection may be conferred by a single dose of the 
immunogenic composition or vaccine, or may require the administration of several 
doses, in addition to booster doses at later times to maintain protection. This may 
range from a minimal decrease in bacterial burden to prevention of the infection. 
Ideally, the treated individual will not exhibit the more serious clinical manifestations 
of the Streptococcus pneumoniae infection. The dosage amount can vary depending 
upon specific conditions of the individual, such as age and weight. This amount can 
be determined in routine trials by means known to those skilled in the art. 

I. Diagnostic assays 

The invention provides methods for detecting the presence of a 
Streptococcus pneumoniae polypeptide or Streptococcus pneumoniae 
polynucleotide, or fragment thereof, in a biological sample. The method involves 
contacting the biological sample with a compound or an agent capable of detecting a 
Streptococcus pneumoniae polypeptide or mRNA such that the presence of the 
Streptococcus pneumoniae polypeptide/encoding nucleic acid molecule is detected 
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in the biological sample. A preferred agent for detecting Streptococcus pneumoniae 
mRNA or DNA is a labeled or labelable oligonucleotide probe capable of hybridizing 
to Streptococcus pneumoniae mRNA or DNA. The nucleic acid probe can be, for 
example, a full-length Streptococcus pneumoniae polynucleotide of one of SEQ ID 
5 NO: 1 through SEQ ID NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, a 
complement thereof, or a fragment thereof, such as an oligonucleotide of at least 15, 
30, 50, 100, 250 or 500 nucleotides in length and sufficient to specifically hybridize 
under stringent conditions to Streptococcus pneumoniae mRNA or DNA. 
Alternatively, the sample can be contacted with an oligonucleotide primer of a 

10 Streptococcus pneumoniae polynucleotide of one of SEQ ID NO: 1 through SEQ ID 
NO:215 or SEQ ID NO: 431 through SEQ ID NO: 591, a complement thereof, or a 
fragment thereof, in the presence of nucleotides and a polymerase, under conditions 
permitting primer extension. 

A preferred agent for detecting Streptococcus pneumoniae polypeptide is a 

15 labeled or labelable antibody capable of binding to a Streptococcus pneumoniae 
polypeptide. Antibodies can be polyclonal, or more preferably, monoclonal. An intact 
antibody, or a fragment thereof (e.g., Fab or F(ab')2) can be used. The term "labeled 
or labelable," with regard to the probe or antibody, is intended to encompass direct 
labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 

20 substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of 
indirect labeling include detection of a primary antibody using a fluorescently labeled 
secondary antibody and end-labeling of a DNA probe with biotin such that it can be 
detected with fluorescently labeled streptavidin. The term "biological sample" is 

25 intended to include tissues, cells and biological fluids isolated from a subject, as well 
as tissues, cells and fluids present within a subject. That is, the detection method of 
the invention can be used to detect Streptococcus pneumoniae mRNA, DNA, or 
protein in a biological sample in vitro as well as in vivo. For example, in vitro 
techniques for detection of Streptococcus pneumoniae mRNA include Northern 

30 hybridizations and in situ hybridizations. In vitro techniques for detection of 
Streptococcus pneumoniae polypeptide include enzyme linked immunosorbent 
assays (ELISAs), Western blots, immunoprecipitations and immunofluorescence. 
Alternatively, Streptococcus pneumoniae polypeptides can be detected in vivo in a 
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subject by introducing into the subject a labeled anti-Streptococcus pneumoniae 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 
The polynucleotides according to the invention may also be used in analytical 
5 DNA chips, which allow sequencing, the study of mutations and of the expression of 
genes, and which are currently of interest given their very small size and their high 
capacity in terms of number of analyses. 

The principle of the operation of these chips is based on molecular probes, 
most often oligonucleotides, which are attached onto a miniaturized surface, 

10 generally of the order of a few square centimeters. During an analysis, a sample 
containing fragments of a target nucleic acid to be analysed, for example DNA or 
RNA labelled, for example, after amplification, is deposited onto the DNA chip in 
which the support has been coated beforehand with probes. Bringing the labelled 
target sequences into contact with the probes leads to the formation, through 

15 hybridization, of a duplex according to the rule of pairing defined by J.D. Watson and 
F. Crick. After a washing step, analysis of the surface of the chip allows the effective 
hybridizations to be located by means of the signals emitted by the labels tagging the 
target. A hybridization fingerprint results from this analysis which, by appropriate 
computer processing, will make it possible to determine information such as the 

20 presence of specific fragments in the sample, the determination of sequences and 
the presence of mutations. 

The chip consists of a multitude of molecular probes, precisely organized or 
arrayed on a solid support whose surface is miniaturized. It is at the centre of a 
system where other elements (imaging system, microcomputer) allow the acquisition 

25 and interpretation of a hybridization fingerprint. 

The hybridization supports are provided in the form of flat or porous surfaces 
(pierced with wells) composed of various materials. The choice of a support is 
determined by its physicochemical properties, or more precisely, by the relationship 
between the latter and the conditions under which the support will be placed during 

30 the synthesis or the attachment of the probes or during the use of the chip. It is 
therefore necessary, before considering the use of a particular support, to consider 
characteristics such as its stability to pH, its physical strength, its reactivity and its 
chemical stability as well as its capacity to nonspecifically bind nucleic acids. 
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Materials such as glass, silicon and polymers are commonly used. Their surface is, 
in a first step, called "functionaiization", made reactive towards the groups which it is 
desired to attach thereon. After the functionalization, so-called spacer molecules are 
grafted onto the activated surface. Used as intermediates between the surface and 
5 the probe, these molecules of variable size render unimportant the surface properties 
of the supports, which often prove to be problematic for the synthesis or the 
attachment of the probes and for the hybridization. 

Among the hybridization supports, there may be mentioned glass which is 
used, for example, in the method of in situ synthesis of oligonucleotides by 
10 photochemical addressing developed by the company Affymetrix (E.L Sheldon, 
1993), the glass surface being activated by silane. Genosensor Consortium 
(P. Merel, 1994) also uses glass slides carrying wells 3 mm apart, this support being 
activated with epoxysilane. 

The probes according to the invention may be synthesized directly in situ on 
15 the supports of the DNA chips. This in situ synthesis may be carried out by 
photochemical addressing (developed by the company Affymax (Amsterdam, 
Holland) and exploited industrially by its subsidiary Affymetrix (United States), or 
based on the VLSIPS (very large scale immobilized polymer synthesis) technology 
(S.P.A. Fodor et a/., 1991), which is based on a method of photochemically directed 
20 combinatory synthesis. The principle of which combines solid-phase chemistry, the 
use of photolabile protecting groups and photolithography. 

The probes according to the invention may be attached to the DNA chips in 
various ways such as electrochemical addressing, automated addressing or the use 
of probe printers (T. Livache et a/., 1994; G. Yershov et a/., 1996; J. Derisi et a/., 
25 1996, and S. Borman, 1996). 

The revealing of the hybridization between the probes of the invention, 
deposited or synthesized in situ on the supports of the DNA chips, and the sample to 
be analysed, may be determined, for example, by measurement of fluorescent 
signals, by radioactive counting or by electronic detection. 
30 The use of fluorescent molecules such as fluorescein constitutes the most 

common method of labelling the samples. It allows direct or indirect revealing of the 
hybridization and allows the use of various fluorochromes. 

Affymetrix currently provides an apparatus or a scanner designed to read its 
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Gene Chip™ chips. It makes it possible to detect the hybridizations by scanning the 
surface of the chip in confocal microscopy (R.J. Lipshutz et a/., 1995). 

The nucleotide sequences according to the invention may also be used in 
DNA chips to carry out the analysis of the expression of the Streptococcus 
5 pneumoniae genes. This analysis of the expression of Streptococcus pneumoniae 
genes is based on the use of chips where probes of the invention, chosen for their 
specificity to characterize a given gene, are present (D.J. Lockhart et a/., 1996; 
D.D. Shoemaker et a/., 1996). For the methods of analysis of gene expression using 
the DNA chips, reference may, for example, be made to the methods described by 

10 D.J. Lockhart et ai (1996) and Sosnowsky et ai (1997) for the synthesis of probes 
in situ or for the addressing and the attachment of previously synthesized probes. 
The target sequences to be analysed are labelled and in general fragmented into 
sequences of about 50 to 1 00 nucleotides before being hybridized onto the chip. 
After washing as described, for example, by D.J. Lockhart et ai (1996) and 

15 application of different electric fields (Sosnowsky et a/., 1997), the labelled 
compounds are detected and quantified, the hybridizations being carried out at least 
in duplicate. Comparative analyses of the signal intensities obtained with respect to 
the same probe for different samples and/or for different probes with the same 
sample, determine the differential expression of RNA or copy numbers of DNA 

20 derived from the sample. 

The nucleotide sequences according to the invention may, in addition, be 
used in DNA chips where other nucleotide probes specific for other microorganisms 
are also present, and may allow the carrying out of a serial test allowing rapid 
identification of the presence of a microorganism in a sample. 

25 Accordingly, the subject of the invention is also the nucleotide sequences 

according to the invention, characterized in that they are immobilized on a support of 
a DNA chip. 

The DNA chips, characterized in that they contain at least one nucleotide 
sequence according to the invention, immobilized on the support of the said chip, 
30 also form part of the invention. 

The chips will preferably contain several probes or nucleotide sequences of 
the invention of different length and/or corresponding to different genes so as to 
identify, with greater certainty, the specificity of the target sequences or the desired 
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mutation in the sample to be analysed. 

Accordingly, the analyses carried out by means of primers and/or probes 
according to the invention, immobilized on supports such as DNA chips, will make it 
possible, for example, to identify, in samples, mutations linked to variations such as 
5 intraspecies variations. These variations may be correlated or associated with 
pathologies specific to the variant identified and will make it possible to select the 
appropriate treatment 

The invention thus comprises a DNA chip according to the invention, 
characterized in that it contains, in addition, at least one nucleotide sequence of a 

10 microorganism different from Streptococcus pneumoniae, immobilized on the support 
of the said chip; preferably, the different microorganism will' be chosen from an 
associated microorganism, a bacterium of the Streptococcus family, and a variant of 
the species Streptococcus pneumoniae. 

The principle of the DNA chip as explained above, may also be used to 

15 produce protein "chips" on which the support has been coated with a polypeptide or 
an antibody according to the invention, or arrays thereof, in place of the DNA. These 
protein "chips" make it possible, for example, to analyse the biomolecular interactions 
(BIA) induced by the affinity capture of target analytes onto a support coated, for 
example, with proteins, by surface plasma resonance (SPR). Reference may be 

20 made, for example, to the techniques for coupling proteins onto a solid support which 
are described in International Application EP 524 800 or to the methods describing 
the use of biosensor-type protein chips such as the BIAcore-type technique 
(Pharmacia) (Arlinghaus et a/., 1997, Krone ef a/., 1997, Chatelier ef a/., 1995). 
These polypeptides or antibodies according to the invention, capable of specifically 

25 binding antibodies or polypeptides derived from the sample to be analysed, may thus 
be used in protein chips for the detection and/or the identification of proteins in 
samples. The said protein chips may in particular be used for infectious diagnosis 
and may preferably contain, per chip, several polypeptides and/or antibodies of the 
invention of different specificity, and/or polypeptides and/or antibodies capable of 

30 recognizing microorganisms different from Streptococcus pneumoniae. 

Accordingly, the subject of the present invention is also the polypeptides and 
the antibodies according to the invention, characterized in that they are immobilized 
on a support, in particular of a protein chip. 
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The protein chips, characterized in that they contain at least one polypeptide 
or one antibody according to the invention immobilized on the support of the said 
chip, also form part of the invention. 

The invention comprises, in addition, a protein chip according to the invention, 
5 characterized in that it contains, in addition, at least one polypeptide of a 
microorganism different from Streptococcus pneumoniae or at least one antibody 
directed against a compound of a microorganism different from Streptococcus 
pneumoniae, immobilized on the support of the chip. 

The invention also relates to a kit or set for the detection and/or the 
10 identification of bacteria belonging to the species Streptococcus pneumoniae or to an 
associated microorganism, or for the detection and/or the identification of a 
microorganism characterized in that it comprises a protein chip according to the 
invention. 

The present invention also provides a method for the detection and/or the 

15 identification of bacteria belonging to the species Streptococcus pneumoniae or to an 
associated microorganism in a biological sample, characterized in that it uses a 
nucleotide sequence according to the invention. 

The invention also encompasses kits for detecting the presence of a 
Streptococcus pneumoniae polypeptide in a biological sample. For example, the kit 

20 comprises reagents such as a labeled or labelable compound or agent capable of 
detecting Streptococcus pneumoniae polypeptide or mRNA in a biological sample; 
means for determining the amount of Streptococcus pneumoniae polypeptide in the 
sample; and means for comparing the amount of Streptococcus pneumoniae 
polypeptide in the sample with a standard. The compound or agent is packaged in a 

25 suitable container. The kit further comprises instructions for using the kit to detect 
Streptococcus pneumoniae mRNA or protein. 

In certain embodiments, detection involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g. U.S. Patent 4,683,195 and U.S. Patent 
4,683,202), such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain 

30 reaction (LCR). This method includes the steps of collecting a sample of cells from a 
patient, isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the 
sample, contacting the nucleic acid sample with one or more primers which 
specifically hybridize to a Streptococcus pneumoniae polynucleotide under conditions 
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such that hybridization and amplification of the Streptococcus pneumoniae- 
polynucleotide (if present) occurs, and detecting the presence or absence of an 
amplification product, or detecting the size of the amplification product and 
comparing the length to a control sample. 
5 All patents and publications cited herein are hereby incorporated by 

reference. 

Examples 

The following examples are carried out using standard techniques, which are 
10 well known and routine to those of skill in the art, except where otherwise described 
in detail. The following examples are presented for illustrative purpose, and should 
not be construed in any way limiting the scope of this invention. 

Example 1 

1 5 bloinformatics and gene mining of streptococcus pneumoniae 

The genomic sequence of Streptococcus pneumoniae was downloaded from 
The Institute for Genomic Research (TIGR) website and novel open reading frames 
(ORFs) were determined in the following manner. An ORF was defined as having 
one of three potential start site codons, ATG, GTG or TTG and one of three potential 

20 stop codons, TAA, TAG or TGA. The inventors used a unique set of two ORF finder 
algorithms: GLIMMER (Salzberg et a/., 1998) and inventors 1 assignee's program to 
enhance the efficiency for finding "all" ORFs. In order to evaluate the accuracy of the 
ORFs determined, a program developed by inventors 1 assignee called DiCTion was 
employed that uses a discrete mathematical cosine function to assign a score for 

25 each ORF. An ORF with a DiCTion score > 1.5 is considered to have a high 
probability of encoding a protein product. The minimum length of an ORF predicted 
by the two ORF finding algorithms was set to 225 nucleotides (including stop codon) 
which would encode a protein of 74 amino acids. As a final search for remnants of 
ORFs, all noncoding regions > 75 nucleotides were searched against the public 

30 protein databases (described below) using tBLASTn. This helped to identify regions 
of genes that contain frameshifts (Mejlhede et a/., 1999) or fragments of genes that 
might have a role in causing antigenic variation (Fraser et a/., 1997). A graphical 
analysis program developed by inventors' assignee also allowed the inventors to see 
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all six reading frames and the location of the predicted ORFs relative to the genomic 
sequence for further inspection. This helped to eliminate those ORFs that have large 
overlaps with other ORFs, although there are known cases of ORFs being totally 
embedded within other ORFs (Loessner et aL, 1999; Hernandez-Sanchez et a/., 
5 1998). 

The initial annotation of the Streptococcus pneumoniae ORFs was performed 
using the BLAST (v. 2.0) Gapped search algorithm, Blastp, to identify homologous 
sequences (Altschul et aL, 1997). A cutoff 'e' value of anything < e" 10 was considered 
significant Other search algorithms such as FASTA or PSUBLAST were used as 

10 needed. The non-redundant protein sequence database used for the homology 
searches consisted of GenBank, SW1SS-PROT (Bairoch and Apweiler, 2000), PIR 
(Barker et a/., 2001), and TREMBL (Bairoch and Apweiler, 2000) database 
sequences updated daily. ORFs with a Blastp result of > e" 10 were considered to be 
unique to Streptococcus pneumoniae. 

15 A keyword search of the entire BLAST results was carried out using known or 

suspected target genes for immunogenic compositions, as well as words that 
identified the location of a protein or function. 

Several parameters were used to determine grouping of the predicted 
proteins. Proteins destined for translocation across the cytoplasmic membrane 

20 encode a leader signal (also called signal sequence) composed of a central 
hydrophobic region flanked at the N-terminus by positively charged residues 
(Pugsley, 1993). A program, called SignalP, identifies signal peptides and their 
cleavage sites (Nielsen et aL, 1997). To predict protein localization in bacteria, the 
software PSORT has been used (Nakai and Kanehisa, 1991). This program uses a 

25 neural net algorithm to predict localization of proteins to the 'cytoplasm', 'periplasm 1 , 
and 'cytoplasmic membrane* for Gram-positive bacteria as well as 'outer membrane' 
for Gram-negative bacteria. Transmembrane (TM) domains of proteins have been 
analyzed using the software program TopPred II (Cserzo etaL, 1997). 

The Hidden Markov Model (HMM) Pfam database of multiple alignments of 

30 protein domains or conserved protein regions (Sonnhammer et aL, 1997) was used 
to identify Streptococcus pneumoniae proteins that may belong to an existing protein 
family. Keyword searching of this output was used to help identify additional 
candidate ORFs that may have been missed by the BLAST search criteria. A 
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computer algorithm, called HMM Lipo, was developed by inventors' assignee to 
predict lipoproteins using approximately 131 biologically proven bacterial lipoproteins. 
This training set was generated from experimentally proven prokaryotic lipoproteins. 
The protein sequence from the start of the protein to the cysteine amino acid plus the 
5 next two additional amino acids was used to generate the HMM. Using 
approximately 70 known prokaryotic proteins containing the LPXTG cell wall sorting 
signal, a HMM (Eddy, 1996) was developed to predict cell wall proteins that are 
anchored to the peptidoglycan layer (Mazmanian et a/., 1999; Navarre and 
Schneewind, 1999). The model used not only the LPXTG sequence but also 

10 included two features of the downstream sequence, first the hydrophobic 
transmembrane domain and secondly, the positively charged carboxy terminus. 
There are also a number of proteins that interact, non-covalently, with the 
peptidoglycan layer and are distinct from the LPXTG protein class described above. 
These proteins seem to have a consensus sequence at their carboxy terminus 

15 (Koebnik, 1995). The inventors 1 assignee has also developed and used a HMM of 
this region to identify any Streptococcus pneumoniae that may fall into this class of 
proteins. 

The proteins encoded by Streptococcus pneumoniae identified ORFs were 
also evaluated for other useful characteristics. A tandem repeat finder (Benson, 

20 1999) identified ORFs containing repeated DNA sequences such as those found in 
MSCRAMMs (Foster and Hook, 1998) and phase variable surface proteins of 
Neisseria meningitidis (Parkhill et ai, 2000). Proteins that contain the Arg-Gly-Asp 
(RGD) attachment motif, together with integrins that serve as their receptor, 
constitute a major recognition system for cell adhesion. RGD recognition is one 

25 mechanism used by microbes to gain entry into eukaryotic tissues (Stockbauer et a/., 
1999; Isberg and Tran Van Nhieu, 1994). However, not all RGD containing proteins 
mediate cell attachment. It has been shown that RGD containing peptides with a 
proline at the carboxy end (RGDP) are inactive in cell attachment assays 
(Pierschbacher and Ruoslahti, 1987) and are excluded. The Geanfammer software 

30 was used to cluster proteins into homologous families (Park and Teichmann, 1998). 
Preliminary analysis of the family classes has provided novel ORFs within a 
candidate cluster as well as defining potential protein function. 
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Example 2 
Cloning, Expression and Analysis 
of Predicted ORF Proteins 

5 Materials and Methods 

Growth of Streptococcus pneumoniae . Streptococcus pneumoniae were 
grown in Todd Hewitt broth (Difco) supplemented with 0.5% yeast extract. Bacteria 
were incubated at 35°C in 5% C0 2 without shaking. Mid-log phase cultures (OD 550 
approx 0.3) were harvested after approximately 4 hours incubation and cells pelleted 

10 by centrifugation (5,000 x g) at 4°C. 

Cloning and expression of predicted ORFs . The predicted ORFs were cloned 
and expressed in £ coli Top10 or BLR(DE3). Expression of each ORF was tested in 
both pBAD/Thio-TOPO (which contains an arabinose inducible promoter) and pCR- 
T7/NT-TOPO expression systems (Invitrogen, Carlsbad, CA). Gene specific primers 

15 were designed to amplify, by polymerase chains reaction (PCR), each selected ORF 
from Streptococcus pneumoniae CP1200 (Morrison et a/., 1983) genomic DNA 
purified using the Wizard Genomic DNA purification kit (Promega, Madison, Wl). The 
5' primers were designed to exclude the predicted signal sequence (as predicted by 
SignalP) and the 3' primer was designed to either include the stop codon (pCR-T7) or 

20 exclude the stop codon (pBAD). ORFs were amplified in a standard polymerase 
chain reaction (200 pM each dNTP (Invitrogen), 200 pM each 5' and 3 f gene specific 
primer, 1 stock of chromosomal DNA, 2.5U Pfu Turbo polymerase (Stratagene, 
LaJolla, CA) and 1x Pfu Turbo reaction buffer in a total volume of 50 pL). 
Overhanging A's were added to the PCR products by incubation for 10 minutes at 

25 72°C with 1U of Taq DNA polymerase (Roche Diagnostics, Indianapolis, IN). PCR 
products were cloned into the expression vectors and transformed into E coli TOP10 
following manufacturer's TOPO-TA cloning protocol (Invitrogen). Positive clones 
were identified by PCR using one gene specific primer and one vector specific primer 
to ensure correct orientation. 

30 ORFs cloned into pCR-T7 were transformed into £ coli BL21(DE3) for protein 

expression using the T7 promoter and those cloned into pBAD were kept in TOP10. 
Protein expression was determined by growing overnight cultures of the positive 
clones in 2 mL HySoy broth (DMV International Nutritional, Fraser, NY) 
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supplemented with 100 pg/mL ampicillin. These cultures were then diluted 1:100 into 
fresh media and grown until OD 600 = 1 .0. Protein expression was induced with either 
2% arabinose (pBAD) or 0.1 mM IPTG (pCRT7). Three hours post-induction, the 
cells were harvested and protein expression determined by Western blot analysis of 
5 whole-cell lysates using either anti-express epitope (pCRT7) or anti-thio (pBAD) 
antibodies. The best expressing clone (pBAD or pCRT7) was used for protein 
production and purification. 

Fourteen of the ORFs that did not express in either pCRT7 or pBAD were 
cloned into pET27b(+) (Novagen, Madison, Wl). The ORFs were again amplified by 
10 PCR and cloned using standard molecular biology techniques into the Ncol and Xhol 
sites of pET27b(+). Clones were again screened by PCR, and plasmids with the 
correct insert were transformed into BL21(DE3) and expression tested as described 
for pCR-T7. Protein expression was determined by Western blot analysis using anti- 
HSV epitope antibody. 

15 Purification of Soluble His-taq ORF Proteins . Protein was expressed from 

positive clones in 4 x 1L of media as described above. Cells were harvested by 
centrifugation, resuspended in 100 mL of Ni Buffer A (20mM Tris, pH 7.5, 150 mM 
NaCI) and lysed by 2 passages through a French pressure cell at 16,000 psi (SLM 
Instruments, Inc., Rochester, NY). 

20 For soluble proteins, the cell debris was pelleted by centrifugation at -9,000 x 

g and the supernatant was loaded onto an iminodiaceticacid sepharose 6B (Sigma 
Chemical, St Louis, MO) column charged with Ni 2 *. Unbound proteins were washed 
from the column with Ni buffer A until A280 of eluate reached a baseline. The bound 
protein was then eluted with Ni buffer A containing 300 mM imidazole (Sigma 

25 Chemical). Purity was estimated by SDS-PAGE. 

Samples requiring further purification were concentrated and buffer 
exchanged over a PD-10 column (Amersham-Pharmacia Biotech, Piscataway, NJ) 
equilibrated with buffer A (20 mM Tris, pH 8.0). The eluate was loaded onto a Q- 
sepharose High Performance (Amersham-Pharmacia Biotech) column and eluted 

30 with a 0-35% Buffer B (20 mM Tris, pH 8.0, 1M NaCI) gradient. Protein-containing 
fractions were determined by SDS-PAGE. All protein purification was done using an 
AKTA Explorer (Amersham-Pharmacia Biotech). 
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Isolation and Solubilization of Insoluble His-tag fusion proteins . Bacterial cell 
pellets were suspended at a ratio of 5:1 (buffer volume: pellet wet weight) in 10 mM 
NaPCVISOmM NaCI/pH 7.0 with Complete Protease Inhibitor Cocktail containing 
EDTA (Roche Diagnostics GmbH, Mannheim, Germany). The cells were disrupted 
5 using a Microfluidizer (Microfluidics Corp., Newton, MA) and centrifuged at 21,900 x 
g for 30 minutes at 4°C. The pellet, containing insoluble His-tag proteins, was 
subjected to a series of detergent extractions followed by a final solubilization step 
using 6M urea. The pellet was resuspended in 10 mM NaPCVISO mM NaCI/pH 7.0 
containing Complete Protease Inhibitor Cocktail and 1.0% Triton X-100 (TX-100) 

10 using the same 5:1 ratio described above. The suspension was stirred at 4°C for 30 
minutes and centrifuged at 21 ,900 x g for 20 minutes at 4°C. The supernatant was 
removed and stored at 4°C for further analysis. The pellet was subjected to a second 
TX-100 extraction, as described, and the supernatant removed and stored at 4°C for 
further analysis. The TX-100 pellet was then resuspended in 10 mM NaPCyiSO mM 

15 NaCI /pH 7.0 containing Complete Protease Inhibitor Cocktail and 1.0% Zwittergent 
3-14 (Z3-14) and stirred at 4°C for a minimum of 1 hour. The suspension was 
centrifuged at 21 ,900 x g for 20 minutes at 4°C. The supernatant was removed and 
stored at 4°C for further analysis. The Z3-14 pellet was resuspended in 100 mM 
Tris-HCI/6M urea/pH 8.0 and stirred a minimum of 4 hours at room temperature. The 

20 suspension was centrifuged at 21,900 x g for 20 minutes at 4°C and the supernatant 
stored at 4°C for further analysis. 

Purification of Solubilized His-tag fusion proteins . Isolated extracts containing 
His-tag fusion proteins were identified as described by SDS-PAGE and/or Western 
blot analysis. Chromatography was carried out using POROS MC 20 micron metal 

25 chelate Ni 2+ media (Perseptive Biosystems, Framingham, MA) prepared according to 
the manufacturer. Protein extracts were loaded at approximately 5-10 mg of total 
protein per mL of column media. 

For preparations in which the His-tag proteins were soluble in either the 
cytosolic fraction or detergent extractions by TX-100 or Z3-14, the material was 

30 applied directly to a MC 20 column equilibrated with a minimum of 3 column volumes 
of 10mM NaPCVISO mM NaCI/pH 7.0 for cytosolic proteins, or the same buffer 
containing either 1.0% TX-100 or 1.0% Z3-14 for proteins isolated in the TX-100 and 
Z3-14 extractions respectively. For cytosolic material, unbound proteins were 
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washed through the column with a minimum of 5 column volumes of equilibration 
buffer. For TX-100 or Z3-14 containing extracts, unbound proteins were washed 
through the column with equilibration buffer containing either 0.05% TX-100 or Z3-14, 
depending on the solubility characteristics of the particular protein. His-tag fusion 
5 proteins were eluted using a step gradient of 2 column volumes each of 25 mM, 50 
mM, 125 mM, and 250 mM imidazole in 10mM NaPCVISO mM NaCI/pH 7.0 
containing either 0.05% TX-100 or 0.05% Z3-14. Fractions containing His-tag protein 
were identified by SDS-PAGE and pooled. Imidazole was removed by dialysis into 
an appropriate buffer. Protein concentration was determined by BCA assay (Pierce) 

10 and, if necessary, preparations were concentrated by either ultrafiltration using 
Centriprep YM-10 membranes (Millipore, Bedford, MA) or by applying the material to 
a smaller MC 20 column, under the conditions described, and eluting with 250 mM 
imidazole followed by dialysis. Protein purity was estimated by SDS-PAGE and 
scanning densitometry. 

15 For preparations in which urea was used to denature and solubilize the 

protein, the material was diluted 3 fold with 100 mM Tris-HCI/0.05% TX-100/pH 7.5 to 
give a final urea concentration of 2 M. The material was applied to a MC 20 column 
equilibrated with a minimum of 3 column volumes of 100 mM Tris-HCI/0.05% TX- 
100/2 M urea/pH 7.5 and unbound proteins were washed through the column with a 

20 minimum of 5 column volumes of equilibration buffer. His-tag fusion proteins were 
eluted using a step gradient of 2 column volumes each of 25 mM, 50 mM, 125 mM, 
and 250 mM imidazole in 100 mM Tris-HCI/0.05% TX-100/2 M urea pH 7.5. 
Fractions containing His-tag protein were identified by SDS-PAGE and pooled. 
Imidazole and urea were removed, and the protein refolded by dialysis into an 

25 appropriate buffer containing 0.05% TX-100. If necessary, preparations were 
concentrated by either ultrafiltration using Centriprep YM-10 membranes (Millipore, 
Bedford, MA) or by applying the material to a smaller MC 20 column, under the 
conditions described, and eluting with 250 mM imidazole followed by dialysis. 
Protein purity was estimated by SDS-PAGE and scanning densitometry. 

30 SDS-PAGE & Western Analysis . SDS-PAGE was carried out as described by 

Laemmli (Laemmli, 1970), using 10-20% (wt/vol) gradient acrylamide gels (Zaxis, 
Hudson, OH). Proteins were visualized by staining the gels with Simply Blue 
Safestain (Invitrogen Life Technologies,Carisbad, CA). The gels were scanned with 
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a Personal Densitometer SI (Molecular Dynamics Inc., Sunnyvale, CA) and purities 
were estimated using the Image Quant software (Molecular Dynamics Inc.). 

Transfer of proteins to polyvinylidene difluoride (PVDF) membranes was 
accomplished with a semidry electroblotter and electroblot buffers (Owl Separation 
5 Systems, Portsmouth, NH). The PVDF membrane, containing the transferred 
protein, was blocked with 5 % non-fat dry milk prepared in PBS (Blotto) for 30 
minutes. The membrane was then probed with one of the following primary antibody 
preparations at the indicated dilution specific for the individual protein expression 
system: Invitrogen anti-Xpress (1:5000), Invitrogen anti-thioredoxin (1:2000), 

10 Novagen anti-HSV epitope (1:5000), Qiagen anti-4X His (1:5000). The membrane 
was then washed with Blotto followed by Goat anti-mouse alkaline phosphatase 
conjugate (1:1500) as the secondary antibody (Biosource International, Camarillo, 
CA). Western blots were developed with 5-bromo-4-chloro-indolylphosphate- 
nitroblue tetrazolium (BCIP/NBT) phosphatase substrate system (Kirkegaard and 

15 Perry Laboratories, Gaithersburg, MD). 

Protein quantitation . Protein concentrations were estimated by the 
bicinchoninic assay (Pierce, Rockford, IL) with bovine serum albumin as the 
standard. 

Production of anti-ORF sera in mice . Female Swiss Webster mice (Taconic 
20 Farms, Germantown, NY) with ages 6 to 8 weeks old were immunized 
subcutaneously in the neck at weeks 0, 4, and 6 weeks with purified His tag protein. 
Two separate immunogenic compositions were prepared with each His-tag protein. 
One immunogenic composition was prepared with the protein formulated with 
STIMULON™ QS-21 and a second was prepared with the protein formulated with 
25 MPL™. Each dose for one group of mice contained 10 pg of purified protein and 20 
pg STIMULON™ QS-21, while each dose for the second group of mice contained 10 
pg of the same protein and 50 pg MPL™. Serum samples were collected at weeks 0, 
4, 6 and 8. Mice were housed in a specific-pathogen free facility and provided water 
and food ad-libitum. 

30 Pneumococcal whole-cell ELISAs . Streptococcus pneumoniae strains, either 

type 3 or type 14, were grown in Todd Hewitt broth (Difco) containing 100 pg/ml 
streptomycin at 35°C without shaking. The bacteria were grown to mid-log phase 
(OD550 <10), and heat inactivated for 1 hour at 60°C. Bacteria were pelleted at 
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10,000 x g and resuspended in PBS to an OD550 = 0.1. Fifty-five |jl of this 
suspension was then added to each well of 96-weII Nunc plates and air dried at room 
temperature. Plates were stored at 4°C until used. 

Wells were blocked with 150 |jl/well of PBS containing 5% (wt/vol) dry milk 
5 (blocking buffer) for 1 hour. Wells were washed 5 times with PBS in a Skantron 
washer, and mouse sera diluted in blocking buffer (100 pl/well) added. Plates were 
incubated at room temperature for 2 hours and unbound antibodies removed by 
washing 5 times with PBS in a Skantron washer. Bound antibodies were detected 
with 100 pl/well of peroxidase-labeled goat anti-mouse IgG (1:1,000 dilution of 

10 1 mg/ml in PBS; KPL) at room temperature for 2 hours. Plates were washed with PBS 
as above, and developed with 100 pl/well ABTS (KPL) for 25 minutes at room 
• temperature. The reactions were stopped with 100 pl/well of 1% SDS and the OD405 
of each well read on a VERSAmax microplate reader (Molecular Devices Corp., 
Sunnyvale, Calif.). Endpoint titers of each test serum were calculated as the inverse 

15 of the highest mean dilution giving an OD 40 5= 0.1. 

FACS analysis of Streptococcus pneumoniae . Strains type 3 and 19F were 
grown in Todd-Hewitt broth + 0.5% yeast extract from frozen stocks of OD 600 ~1.0 
cells. Incubation was at 37°C for 3 to 4 hours without shaking. 2-3x1 0 7 cells, 100 pi 
of OD 6 oo=0.5 for type3, and 50 pi for 19F, were pipetted into a 96-well microtiter plate 

20 and spun at 4000 rpm in an Eppendorf tabletop centrifuge for 5 minutes. 
Supernatant was aspirated and cells were resuspended in 95 pi PBS-0.5%BSA-0.1% 
gelatin. Five pi primary antibody was added, mixed and left incubating on ice for 1 
hour. Cells were pelleted as before, washed twice with 100 pi buffer and 
resuspended in 99 pi buffer. One pi goat anti-mouse secondary antibody conjugated 

25 to Alexa Fluor 488 (Molecular Probes, Eugene, OR) was added to the samples, 
mixed and left incubating on ice for 30 minutes. Cells were washed as before and 
resuspended in 100 pi buffer. Before analyzing on the FACSVantageSE unit, 
samples were diluted to 1 ml with buffer. Samples were read on a Becton Dickinson 
FACSVantage unit with an Enterprise II laser. Excitation was at 488nm and emission 

30 was detected with a photomultiplier tube using a 530/30 filter. Week 0 antisera were 
run as background control for the week 8 antisera. 

Comparison of message from cells grown in vitro and in vivo . Messenger 
RNA (mRNA) levels for specific transcripts can be examined by creating a double 
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stranded cDNA from the mRNA using reverse transcriptase. This cDNA is then 
amplified using standard PGR conditions. The resulting amplification products are 
thus indicative of the message produced. This technique is useful for comparing the 
expression of specific transcripts under varying environmental conditions, such as 
5 growth in culture flasks versus growth in vivo. 

Preparation of RNA from cells grown in vitro . In vitro grown Streptococcus 
pneumoniae serotypes were grown to log phase in 60 ml THB -0.5%YE at 37°C with 
5% C0 2 . Bacterial cells were harvested by centrifugation at 1000 x g for 15 minutes 
at 4°C. The supernatant was aspirated and the cells were resuspended in 1ml 

10 RNAIater (Ambion, Austin, TX) and stored for >1 hour at 4°C. The cells were then 
centrifuged in a microfuge for 5 minutes at 8000 x g. The supernatant was aspirated 
and the cells were resuspended in 100 pi 10% deoxycholate (DOC). 1100 pi of 
RNAZOL B (Tel-Test, Inc) were then added and the suspension mixed briefly by 
inversion. 120 pi of CHCI 3 were then added, the sample mixed by inversion and then 

15 centrifuged in a microfuge at full speed for 10 minutes at 4°C . The aqueous layer 
was removed and the RNA was precipitated by addition of an equal volume of 2- 
propanol. The RNA was incubated at 4°C for >1 hour and then centrifuged in a 
microfuge at full speed for 10 minutes at room temperature. The supernatant was 
aspirated and the RNA was washed with 75% ETOH and recentrifuged for 5 minutes. 

20 The supernatant was aspirated and the RNA was resuspended in 50-100 pi 
nuclease- free water. DNA was removed from the RNA by treating the sample with 
RNAse-free DNAase (DNA FREE, Ambion) for 20 minutes at 37 °C, followed by 
inactivation of the enzyme by addition of the DNA FREE chelator. The purity and 
yield of the RNA was assessed by measuring the absorbance at 260 nm and 280 

25 nm. Absorbance ratios were typically 1 .9-2.0. RNA was stored at -70°C. 

Preparation of RNA from cells grown in vivo . In vivo grown Streptococcus 
pneumoniae serotypes were harvested from sealed dialysis tubing incubated in the 
peritoneal cavities of Sprague-Dawley rats as described by Orihuela et al. (2000). 
Log phase Streptococcus pneumoniae cells were prepared as described above and 

30 resuspended to 10 6 cfu/ml in RPMI media (Celltech) supplemented with 0.4% 
glucose. One ml of the cell suspension was sealed in a PVDF dialysis membrane 
with a 80,000 M w cutoff (SprectraPor). Two such bags were implanted 
intraperitoneal^ in 400g Sprague Dawley rats (Taconic). The bags remained in the 
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rats for 22 hours, after which the rats were terminated and the bags were harvested. 
RNA was prepared from the intraperitoneally grown cells as described above. 

RT-PCR to examine message levels . Specific message for each candidate 
gene was amplified out from RNA prepared from both in vitro and in vivo grown cells 
5 using RT-PCR. For each reaction, 0.5 pg RNA was incubated with 0.25 |jM of the 
reverse mining primer for 3 minutes at 75°C, then cooled on ice and transferred to 
44°C. The message was reverse transcribed using the RETROscript (Ambion) kit 
according to the manufacturer's directions. ReddyMix (ABgene) was used according 
to the manufacturer's directions to amplify each message from 2-5 pi of the sample, 
10 using 0.25 pM of the above reverse primer and the forward mining primer. Following 
amplification, 10 pi of the amplified product was electrophoresed on a 1% agarose 
gel. 

RESULTS 

15 Cloning of ORFs into expression vectors. Fifty-nine ORFs were selected 

for cloning and expression based on prediction of surface exposure from genomic 
analysis as described above. These ORFs were amplified by PCR and cloned into 
the expression vectors as described in Materials and Methods. The ORFs were 
cloned into pBAD/Thio-TOPO and pCR-T7/NT-TOPO. Both vectors fuse a 

20 hexahistidine tag and a unique epitope to facilitate purification and identification by 
western blot respectively. The pBAD vector also fuses a thioredoxin moiety to the 
cloned protein to enhance solubility. 

Expression of ORFs in E. co/f. The genes encoding all 59 ORFs were 
induced in the appropriate host E. coli strains and examined for expression by SDS- 

25 PAGE and western blot analysis of whole cell extracts. Of the 59 ORFs, a total of 24 
(41%) were expressed at detectable levels. Fourteen of the ORFs that did not 
express in either of the expression vectors were cloned into pET27b(+) which fuses a 
hexahistidine tag to the C-terminus and a PelB leader sequence at the N-terminus of 
the protein. One of the 14 ORFs cloned into pET27b(+) expressed protein. 

30 Purification of Expressed ORF Proteins. All of the expressed ORFs 

contained a 6X His motif to aid in purification. Initial purification of ail of the proteins 
was done using a Ni containing resin according to manufacturer's directions. Twenty 
of the expressed ORF proteins were purified to acceptable levels of homogeneity for 
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immunization studies using this affinity purification (Table 17). Specific purification 
conditions used are detailed in Materials and Methods and in Table 17. Thirteen of 
the 20 ORF proteins were used to immunize mice and obtain antisera specific for the 
expressed protein. 

5 

Table 17 

Purification of Expressed S. pneumoniae ORF Proteins 



ORF# 


[Protein] 
mg/ml 


Total 

Protein 

mg 


Purity 

% 


Final Buffer 

III 101 DUIICI 


"PSORT" 
Location 


Location in 

E. coll 


75 


0.52 


6.8 


94% 


PBS/1 mM EDTAdH 
7.4 


Outer 
membrane 


Cytosol 


2615 


0.42 


16.8 


80% 


PBS/1 mMEDTA pH 
7.4 


Outer 
membrane 


Cytosol 


3039 


0.53 
(0.14) 


2.91 


82% 


0.1MTris/150mM 
NaCI/ 
0.05%Zw3-14/1mM 
EDTApH 8.0 


Outer 
membrane 


Inclusion 
Bodies 


1143 


1.4 


196 


92% 


PBS/0.05%tx-100/ 
1mM EDTApH 7.4 


Inner 
membrane 


Inclusion 
Bodies 


1835 


0.5 
(0.2) 


10.5 


91.3% 


PBS/0.05%tx-100/ 
1mM EDTApH 7.4 


Inner 
membrane 


Inclusion 
Bodies 


1568 


1.0 


5.0 


>85% 


PBS/0.05%tx-100/ 
1mM EDTApH 7.4 


Inner 
membrane 


inclusion 
Bodies I 


2271 


4.9 


122.5 


>90% 


PBS, pH 7.4 


Inner 
Membrane 


Cytosol 


2621 


1.5 


4.5 


>90% 


PBS, pH 7.4 


Inner 
Membrane 


Cytosol 


1104 


2.0 




85- 
90% 


PBS, pH 7.4 


Outer 
Membrane 


Cytosol 


935 


0.1 


.5 


85% 


50mM Glycine- 
NaOH/150mM 

NaCI/ 
0.05%Z3-14 pH 
10.0 


Outer 
membrane 


Inclusion 
Bodies 
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3361 


1.67 


3.34 


98% 


PBS/1 mM EDTApH 
7.4 


Inner 
membrane 


Cytosol 


339 


0.91 
(0 Q1^ 


127.4 


93.2% 
(80.8% 
) 


PBS/0.05%tx-100/ 
1mM FDTA nH 7 4 

1 1 1 II Vi L_U I ry JJI 1 / .*t 


Inner 

1 VIGI 1 \\J\ CM 1 v7 


Inclusion 


2322 


0.55 
(0.23) 


2.5 
(0.92) 


90% 


BS/0.05%tx-100/ 
1mM EDTA pH 7.4 


Inner 
Membrane 


Inclusion 
Bodies 


1476 


1.2 
(0.6) 


9.6 


>80% 


PBS/0.05%tx-100/ 
1mM EDTApH 7.4 


Inner 
Membrane 


Inclusion 
Bodies 


3115 


0.2 
! (0.5) 


2.8 


>85% 


PBS/0.05%tx-100/ 
1mM EDTApH 7.4 


Inner 
Membrane 


Inclusion 
Bodies 




4.6 


460 


95% 


PBS pH 7.4 




Cytosol 


3386 


3.1 


27 


85% 


PBS pH 7.4 


Inner 
Membrane 


Cytosol 


2112 


0.6 


1.8 


85% 


. PBS pH 7.4 


Inner 
Membrane 


Cytosol 


916 


0.26 


1.3 


>85% 


PBS0.05%Tx-100 
pH 7.4 




Inclusion 
Bodies 


3373 


0.97 


1.9 


84% 


PBS 0.05%Z3-14 
pH 7.4 


Inner 
Membrane 


Inclusion 
Bodies 



Expression of ORF proteins in Streptococcus pneumoniae whole cell 
lysates. To determine if the ORFs are being expressed in Streptococcus 
5 pneumoniae, whole cell lysates of in vitro grown cells were probed with the antisera 
in Western blot analysis. Each antiserum was reactive with the purified recombinant 
protein as a positive control (data not shown). Whole cell lysates from Streptococcus 
pneumoniae strains type 3, type 14, and type 19F were examined in Western blot, 
and the results are summarized in Table 18. Proteins from three of the ORFs were 

10 undetectable or barely detectable in all of the strains tested. Proteins from eight of 
the ORFs were expressed in at least 2 of the strains, while proteins from two ORFs 
were detected in only one of the three strains examined. These results demonstrate 
that the majority of the proteins from these ORFs were expressed in late log, early 
stationary phase Streptococcus pneumoniae, and that some strains may not express 

15 detectable amounts of each ORF at the time point examined. 
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Table 18 

Whole Cell ELISA and Western Blot Expression Data for S. pneumoniae ORFs 





Whole Cell ELISA 


Western Blot Expression In 
vitro 


FACS Analysis 


vaccine 
yiv fig; 


Adjuvant 
son nri\ 


i ype o 


Type 14 


Type 3 


Type 14 


Type 19F 


Type 3 


Type 
19F 


2615 


QS21 


<200 


<200 












3039 


QS21 


<200 


<200 


+ 


++ 


++ 






75 


QS21 


256 


<200 


+++ 


+++ 


+++ 


+ 




1568 


QS21 


4,018 


<200 


++ 


+++ 


+++ 






1143 


QS21 


779 


<200 


+ 


++ 


+ 


+ 




1835 


QS21 


202 


<200 




+/- 




+ 




2271 


QS21 


442 


<200 


+++ 


+++ 


+++ 


+ 




2621 


QS21 


739 


<200 


++ 


+ 




++ 




1104 


QS21 


409 


<200 


+++ 


+++ 


+++ 


+ 




339 


QS21 


<200 


<200 




+/- 






ND 


2322 


QS21 


<200 


<200 






+/- 




ND 


3361 


QS21 


<200 


<200 




+ 


+ 


+ 


ND 


935 


QS21 


<200 


<200 










ND 


Standard 




-45,000 


-10,000 


ND 


ND 


ND 







5 Surface exposure of ORF proteins: Whole Cell ELISA. The 13 antisera 

against the recombinant ORF proteins were tested for surface reactivity by whole cell 
ELISA against two strains of Streptococcus pneumoniae, type 3 and type 14. The 
results are shown in Table 18. Seven of the 13 antisera gave detectable whole cell 
titers against type 3 Streptococcus pneumoniae, while none of them gave detectable 

10 titers against the type 14 strain. When anticapsular serum was tested against the 
homologous capsular serotype, the titer against the type 14 strain was much lower 
than that against the type 3 strain (see row labeled "standard" in Table 18). This 
result indicated that there might have been sensitivity issues with the type 14 whole 
cell ELISA, because the Western blot data dearly demonstrate that type 14 

15 Streptococcus pneumoniae do express the majority of the proteins of the ORFs 
(Table 18). The whole cell ELISA titers of antiserum against the proteins of ORF 75 
(SEQ ID NO:218), ORF 1104 (SEQ ID NO:282), ORF 2621 (SEQ ID NO:363), ORF 
1568 (SEQ ID NO:306), ORF 1143 (SEQ ID NO:285), ORF 2271 (SEQ ID NO:343), 
and ORF 1835 (SEQ ID NO:315) ranged from slightly above background to 20 times 
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above background. These results indicate that these antisera detect at least some 
. surface exposed epitopes for these ORFs. 

Surface exposure of ORF proteins: FACS Analysis. The polyclonal 
antisera against the proteins from ORFs 2615, 3039, 75, 1568, 1143, 1835, 2271, 
5 2621, 1104, 339, 2322, 3361 and 935, were analyzed for surface reactivity with 
whole Streptococcus pneumoniae cells by FACS analysis as described above. The 
results of the analyses are shown in Table 18. Streptococcus pneumoniae type 3 
cells showed a 9-fold increase in geometric mean fluorescence intensity when 
labeled with antiserum to ORF 2621 (SEQ ID NO:363). A less intense fluorescence 

10 intensity was detected with antisera directed against the proteins of ORF 1835 (SEQ 
ID NO:315), ORF 2271 (SEQ ID NO:343), ORF 75 (SEQ ID NO:218), ORF 1143 
(SEQ ID NO:285), and ORF 1 104 (SEQ ID NO:282). Nine of the antisera tested did 
not show any detectable surface reactivity with the Streptococcus pneumoniae type 
1 9F strain. This may be due to the level of sensitivity of the technique or the capsule 

15 of 19F covering the surface exposed proteins more completely under the conditions 
tested. 

Analysis of ORF mRNA expression in vitro vs. in vivo. Forward and 
reverse mining primers were used to amplify the full length message for several 
ORFs, identified by mining algorithms as potential vaccine antigens (Example 1), 

20 from type 3 and type 14 cells grown under in vitro and in vivo conditions. In three of 
the four ORFs examined, message was detected in both in vitro and in vivo grown 
cells. For ORFs 1 104 (SEQ ID NO:282) and 1568 (SEQ ID NO:306), the detection of 
message correlated with the presence of an immunoreactive band on a Western blot 
of whole cell lysates for the same serotypes. However for ORF 2322 (SEQ ID 

25 NO:345), message was detected in both serotype 3 and 14, but no immunoreactive 
band was present for those serotypes, indicating that either the protein was secreted 
or that the antibodies generated by the recombinant protein did not recognize the 
native protein. No message was detected for ORF 935 (SEQ ID NO:265) in either 
growth condition, which correlates with the absence of an immunoreactive band on a 

30 Western blot. In a separate experiment, message of the expected size was detected 
from RNA made from serotype 14 grown in vitro for ORFs 1143 (SEQ ID NO:285), 
1475 (SEQ ID NO:298), 3039 (SEQ ID NO:380), 2271 (SEQ ID NO:343), 3115 (SEQ 
ID NO:388) and 3361 (SEQ ID NO:402)(data not shown). 
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Discussion 

Prediction of surface exposure is a critical step for genomic mining efforts for 
identifying candidate antigens. The algorithms utilized herein have been shown in 
5 the past to have predictive value for selecting candidate ORFs to examine. The 
results shown here demonstrate the utility of the algorithms for Streptococcus 
pneumoniae and that they represent an advance over the previously utilized 
algorithms. Here, 7 ou{ of 13 proteins from ORFs tested are shown to be surface 
exposed by at least two of the techniques employed. These techniques, including 

10 whole cell ELISA and FACS analysis of whole Streptococcus pneumoniae cells, have 
different strengths for detection of surface exposed epitopes of proteins. Whole cell 
ELISA utilizes fixed cells bound to a solid phase support, while FACS analysis uses 
living Streptococcus pneumoniae in liquid suspension. However, the whole cell 
ELISA is more sensitive than the FACS analysis, and can thus give a more 

15 quantitative determination of surface exposed epitopes at low levels of antibody 
binding. It is not known why the protein of ORF 2621 was so strongly positive in the 
FACS analysis, yet had a comparatively low whole cell ELISA titer (Table 18). This 
may be the result of differing growth conditions or the differing detection conditions 
employed in each of the assays. However, the data are consistent in that the 

20 proteins from 6 ORFs that are noted to have surface exposed epitopes all are 
positive in both assays employed. 

The lack of detection of surface exposure in the 19F strain by FACS is 
puzzling. None of the ORFs had detectable epitopes on the surface of the 19F strain 
in the FACS technique used, but the majority of them were well expressed in whole 

25 cell lysates from this strain (Table 18). This may be due to the unique capsular 
material of 1 9F covering the surface exposed proteins, or that the FACS technique is 
less sensitive against type 19F cells. It is also possible that none of the proteins 
tested have surface exposed epitopes in type 19F, but this is extremely unlikely, 
since even antiserum against another known candidate (PhpA protein) (Zhang et a/., 

30 2001) that is surface exposed produced much less detectable surface antibody 
binding in FACS analysis as compared to type 3 cells (data not shown). 

The failure to detect surface reactive antibody in the type 14 whole cell ELISA 
(Table 1 8) was also most likely due to the growth of the cells or the assay conditions, 
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because the standard sera employed gave a much lower titer than normally 
observed. 

The RT-PCR data serve to reinforce the potential of the candidate proteins 
from these ORF's. The data show that Streptococcus pneumoniae grown either in 
5 vitro or in vivo produce mRNA specific for the ORFs examined. Since it is known that 
the ORFs are expressed in vitro, it is likely that they are also expressed in vivo as 
well. Experiments are in progress to confirm this using whole cell lysates from in vivo 
grown cells. 

Not every ORF analyzed could be shown to be expressed in Streptococcus 
10 pneumoniae. For example, a protein from ORF 935 was not detected by Western 
blot analysis, whole cell ELISA (Table 18), or RT-PCR (data not shown). It may be 
that ORF 935 is only expressed under "rear in vivo conditions or that the sequencing 
of the region is incorrect and the expressed protein is out of frame with the true 
protein produced by Streptococcus pneumoniae. 

15 
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Example 3 

Streptococcus pneumoniae Proteome analysis 

Materials and Methods 

5 Bacteria and media . S. pneumoniae type III (ATCC #6303) was obtained 

from the American Type Culture Collection, Manassas, VA. S. pneumoniae type 19F 
was obtained from Dr. Gerald Schiffman, State University of New York, Brooklyn, NY. 
A glycerol stock plate on Tryptic Soy Agar II (TSA ll)/5.0% sheep blood plate (Becton 
Dickinson Microbiology Systems, Cockeysville, MD) was prepared and incubated 

10 overnight, at 37°C in the presence of 5.0% C0 2 . Cells from each plate were 
transferred to 20 ml of Todd-Hewitt Broth/0.5% Yeast Extract (THY) and incubated 
overnight at 37°C with gentle shaking (10 rpm) in the presence of 5.0% CO a . For 
type 3, the culture was then diluted 10 fold with 100 ml of THY. For type 19F, the 
culture was then diluted 40 fold with 200 ml of THY. Both of these diluted cultures 

15 were subsequently incubated under the above conditions. Type 19F required 9 h 
incubation time to reach a concentration of 1 x 10 9 cells/ml. Type 3 was incubated 
overnight and its concentration was not determined. 

Isolation of membrane fraction . The bacterial cultures were spun down and 
washed with PBS/MgSO 4 (30 mM sodium phosphate/150 mM NaCI/1 mM MgS0 4 , pH 

20 6.8). The pellets were resuspended in 4 ml of PBS/MgS0 4 containing 5 M9 
Lysozyme (Sigma Chemical Co., St. Louis, MO), and 400 pg Mutanolysin (Sigma). 
The samples were incubated at '37°C for 1 hour with shaking. After the incubation, 
-300 units of RNAse Cocktail™ (Ambion Inc., Austin, TX) was added to each 
sample. The samples were centrifuged at low speed using a tabletop centrifuge (2.5 

25 k rpm, 10 min, at 4°C). The supernatant was subsequently spun at high speed to 
pellet the membrane fractions using a Beckman (Beckman Instruments, Inc., Palo 
Alto, CA) Model L8-70M Preparative Ultracentrifuge (60Ti rotor, at 40k rpm, 4°C, 1 . 
h). The supernatant was removed and the membrane pellet was washed with 
PBS/MgS0 4 . 

30 Trypsin digestion of excised SDS-PAGE ael bands . Mini SDS-PAGE gels (10 

cm x 10 cm) were run with precast 10-20% (w/v, acrylamide) gradient gels (Zaxis, 
Hudson, OH) at 200 V. The See Blue molecular weight standard used was obtained 
from Invitrogen, Carlsbad, CA. The gels were stained with Simply Blue Safestain, a 
colloidal Coomassie Blue G250 stain (Invitrogen) as per manufacturer's instructions. 
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Each sample lane, in its entirety, was cut into 15 different bands. For each sample, 
bands representing identical molecular weight areas of the gel from three sample 
lanes, run next to each other, were collected together for further processing. The gel 
slices were washed twice with 0.5 ml of 50% (v/v) aqueous HPLC grade acetonitrile 
5 (Burdick & Jackson, Muskegon, Ml) for 5 min with gentle shaking and stored frozen 
at -20°C following removal of the wash liquid. Frozen gel bands were thawed and 
cut into 1 mm cubes and subjected to in-gel trypsin digestion using a DigestPro robot 
(ABIMED Analysen-Technik GmbH, Langenfeld, Germany). In the configuration 
used, up to 30 samples could be processed simultaneously. The automated protocol 

10 consisted of the following steps in order: reduction of the protein in the gel bands with 
dithiothreitol, alkylation with iodoacetamide, digestion with trypsin and elution of the 
peptides. Sequencing Grade Modified Trypsin obtained from Promega Corporation, 
Madison, Wl was used. This trypsin is highly specific for hydrolysis of peptide bonds 
at the carboxylic sides of lysine and arginine residues. It is modified by reductive 

15 methylation to make it extremely resistant to autolysis, which can generate 
pseudotrypsin with chymotrypsin-like specificity. Specificity is further improved by 
treatment with L-1-chloro-3-tosylamido-4-phenylbutan-2-one (TPCK) followed by 
affinity purification. The peptide digests were collected, dried using a SpeedVac 
(Thermo Savant, Holbrook, NY) to -10 pi, and subsequently diluted to 50 pi with 0.1 

20 M acetic acid. Samples were transferred to plastic autosampler vials, sealed, and 
injected using a 5 pi sample loop. 

Microcapillarv LC-Mass Spectrometry . Mass spectral data were acquired on 
a Thermo Finnigan LCQ DECA quadrupole ion trap mass spectrometer (Thermo 
Finnigan, San Jose, CA) equipped with a microcapillary reversed-phase 

25 HPLC/micro-electrospray interface. Peptide extracts were analyzed on an 
automated microelectrospray reversed phase HPLC. The microelectrospray 
interface consisted of a Picoffrt fused silica spray needle, 10 cm length by 75 pm ID, 
15 pm orifice diameter (New Objective, Cambridge, Massachusetts) packed with 10 
pm Ci8 reversed-phase beads (YMC, Wilmington, North Carolina) to a length of 10 

30 cm. The Picofrit needle was mounted in a fiber optic holder (Melles Griot, Irvine, 
California) held on a base positioned at the front of the mass spectrometer detector. 
The rear of the column was plumbed through a titanium union to supply an electrical 
connection for the electrospray interface. The union was connected with a length of 
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fused silica capillary (FSC) tubing to a FAMOS autosampler (LC-Packings, San 
Francisco, California) that was connected to an HPLC solvent pump (ABI 140C, 
Perkin-Elmer, Norwalk, Connecticut). The HPLC solvent pump delivered a flow of 50 
pL/min. which was reduced to 250 nl/min. using a PEEK microtight splitting tee 
5 (Upchurch Scientific, Oak Harbor, Washington), and then delivered to the 
autosampler using an FSC transfer line. The HPLC pump and autosampler were 
each controlled using their internal user programs. 

Five microliters of the tryptic digest was separated using the C 18 
microcapillary HPLC column eluting directly into the orifice of the mass spectrometer. 

10 Peptides were separated at a flow rate of 250 nl/min using a 50 minute gradient of 4- 
65% (v/v) acetonitrile in 0.1 M acetic acid. Peptide analyses were conducted on the 
LCQ-DECA ion trap mass spectrometer operating at a spray voltage of 1 .5 kV, and 
using a heated capillary temperature of 140° C. Data were acquired in automated 
MS/MS mode using the data acquisition software provided with the instrument. As 

15 the peptides elute from the HPLC into the mass spectrometer, they are detected and 
fragmented in a data dependent manner using "dynamic exclusion". In this 
technique, the ion trap cycles between full scan and collision induced dissociation 
(CID) mode, first detecting candidate ions, and then collecting them for 
fragmentation. Decisions about which ions are going to be fragmented are 

20 performed by the instrument "on the fly". The ions, once collected, are then added to 
an exclusion list and are rejected for a window of two minutes. This technique allows 
the instrument to distribute its time efficiently when presented with analytes of very 
high complexity. The operation can result in the collection of as many as 1000 to 
2000 fragmentation (CID) spectra in a single run. The acquisition method included 1 

25 MS scan (375-600 m/z) followed by MS/MS scans of the top 2 most abundant ions in 
, the MS scan. The instrument then conducted a second MS scan (600-1000 m/z) 
followed by MS/MS scans of the top 2 most abundant ions in that scan. The dynamic 
exclusion and isotope exclusion functions were employed to increase the number of 
peptide ions that were analyzed (settings: 3 amu = exclusion width, 3 min = exclusion 

30 duration, 30 sec = pre-exclusion duration, 3 amu = isotope exclusion width). For the 
current experiment involving 30 samples, the data was collected in a completely 
automated fashion over 48 hours using the autosampler. 
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Sequence database search for identification of proteins from C1D spectra . 
Automated analysis of MS/MS data was performed using the SEQUEST computer 
algorithm incorporated (Eng, McCormack and Yates, 1994) into the Finnigan 
Bioworks data analysis package (ThermoFinnigan, San Jose, California) using the 
5 protein sequence databases described below. SEQUEST is highly computation 
intensive, the searches for this study were performed on a dedicated 12 x 600 MHz 
PC cluster. Peptide matches with Xcorr values greater than 2.0 were loaded into a 
database for further computational analysis followed by manual verification of the 
data where necessary (as described below). 

10 

Results and Discussion 

Proteomlcs Based Approach 

The term 'proteome' has been defined as the prote ins expressed by the 
gen ome of an organism or tissue. One of the primary goals of analysis of the 

15 proteome or proteomics involves identification of proteins in a large-scale high- 
throughput format. Bacterial membrane preparations constitute a very important 
source for surface localized proteins, which are likely candidate antigens. A 
proteomics based approach was taken to identify the protein components of the 
complex mixture of proteins contained in the membrane fraction of Streptococcus 

20 pneumoniae. The study of membrane associated proteins offers a very specific and 
significant challenge for proteomics. The detergents required to keep these proteins 
in aqueous solution usually interfere with analytical methods. During two- 
dimensional (2-D) gel electrophoresis, which has been widely used for the analysis of 
soluble proteins, severe quantitative loss of membrane proteins is often observed. 

25 The problem is more severe when immobilized pH gradients are used in the first 
dimension. To minimize such solubility problems with membrane preparations from 
some other bacteria, several sample preparations, as well as some novel zwitterionic 
detergents were tested; all of which were shown to improve the analysis of 
membrane proteins by 2-D gel electrophoresis. However, applicants believe their 

30 success in identifying the major set of outer membrane proteins was quite limited. In 
view of this, a novel combination of a very simple and a very complex method for 
identification of the membrane proteome component of Streptococcus pneumoniae 
has been applied, as described below. 
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In this approach, the membrane preparation was first separated by sodium 
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) using a mini gel 
format, followed by staining of the gel with a colloidal Coomassie blue stain. Fifteen 
gel bands containing the entire sample lane were excised and the bands digested 
5 individually with trypsin. The tryptic peptides were analyzed using microcapillary 
reversed-phase liquid chromatography-micro-electrospray tandem mass 
spectrometry (LC-MS/MS) on a Finnigan LCQ Deca quadrupole ion trap mass 
spectrometer. Tandem mass spectrometry (MS/MS) has been shown to be a 
powerful approach to analyze proteins (Eng, McCormack and Yates, 1994). In the 

10 first step, MS/MS uses a mass analyzer to separate a peptide ion from a mixture of 
ions, then uses a second step or mass analyzer to activate and dissociate the ion of 
interest. This process, known as collision-induced dissociation (CID), causes the 
peptide to fragment at the peptide bonds between the amino acids, and the 
fragmentation pattern of a peptide is used to determine its amino acid sequence. 

15 The SEQUEST computer algorithm (Eng, McCormack and Yates, 1994) was used to 
search the uninterpreted experimental fragmentation spectra against protein or 
translated nucleotide sequence databases to identify the proteins present in each gel 
band. SEQUEST conceptually digests protein sequences in a database into tryptic 
peptides and then models them into simulated CID spectra using the known rules of 

20 peptide fragmentation. SEQUEST then compares these simulated CID spectra 
against the experimental spectra and returns a list of probable peptide sequences 
matching the raw data along with different parameters representing the fidelity of the 
match. For peptides above roughly 800-900 Dalton in size, a single spectrum can 
uniquely identify a protein. 

25 To obtain sequence information on multiple peptides from the complex 

mixture generated by trypsin digestion of the SDS-PAGE gel bands, a reversed 
phase chromatography system was coupled to an electrospray ion trap mass 
spectrometer. In this system, it is known that high sensitivity (down to sub-femtomole 
levels) can be attained by minimizing both flow rate and column diameter to 

30 concentrate the elution volume and direct as much of the column effluent as possible 
into the orifice of the mass spectrometer. To maximize the coverage of proteins 
present in the sample, the data-dependent acquisition feature of the ion trap was 
employed. Dynamic exclusion was used to prevent reacquisition of tandem mass 
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spectra of ions once a spectrum had been acquired for a particular m/z value. Use of 
these data-dependent features dramatically increased the number of peptide ions 
that were selected for CID analysis. 

The LC-MS/MS data acquisition conditions described above typically resulted 
5 in fragmentation data for more than 2000 peptide ions for each run. Using the 
SEQUEST algorithm, this data was correlated against two protein sequence 
databases. The first one, SnA6F6, contained open reading frames obtained from 
translation of Streptococcus pneumoniae type 4 genome sequence (TIGR4) in alt six 
reading frames with the smallest peptide containing six amino acid residues. The 

10 second one, nr, is a non-redundant GenBank protein sequence database. 
SEQUEST search conditions used trypsin selectivity for both of the searches. The 
SnA6F6 search allowed a differential search of +16 Dalton for methionine residues to 
account for peptides displaying oxidation of methionine. 

Candidate matches identified by SEQUEST were confirmed using the 

15 following procedure. For each peptide, SEQUEST computes a Xcorr value from 
cross correlation of the experimental MS/MS spectrum with the candidate peptides in 
the sequence database. The Xcorr is a measure of the similarity of the experimental 
MS/MS data to that generated from the sequence database. Peptide matches with 
Xcorr values greater than 2.0 were selected for further analysis and loaded on to an 

20 in-house developed system for analysis of SEQUEST data using the commercially 
available Oracle® relational database system. Since the SEQUEST output is quite 
complex, applicants incorporated a new scoring algorithm in Oracle® to calculate a 
match score for each protein identified as follows: 

Protein Score = n £(Xcorr/rank) 

25 where the rank is that assigned by SEQUEST for each peptide sequence identified 
from a specific protein sequence in the database and n is the number of unique 
peptides identified for that protein, since the same peptide may be identified multiple 
times in an LC-MS/MS experiment. The fragmentation spectra for all moderate or 
weak assignments by the software used were checked manually by direct 

30 examination of the CID spectra for reasonable signal/noise ratio, and the list of 
matched ions was also examined for reasonable continuity. Generally three or more 
spectra converging with reasonable Protein Score (usually >25) or Xcorr values 
(usually >2.5) onto a single database entry constitutes a convincing identification. 
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The rationale behind the experimental proteomics approach for 
characterization of membrane associated proteins of Streptococcus pneumoniae was 
that the single SDS-PAGE step circumvented the solubility complications associated 
with isoelectric focusing in 2-D gel electrophoresis. It also offered a simple 
5 fractionation of the membrane preparation according to molecular weight that 
reduced the complexity of the samples subjected to LC-MS/MS analysis. The 
combination of these analytical techniques allowed us to separate and obtain 
sequence information of multiple peptides with high sensitivity over a large 
concentration range and identify the corresponding proteins by correlation with 

10 sequences in databases. As part of this study, a method for the isolation of 
membrane preparations from Streptococcus pneumoniae was also developed. This 
involved enzymatic digestion of Streptococcus pneumoniae cell walls with 
mutanolysin and lysozyme in a hypotonic buffer followed by differential centrifugation. 
The twenty-eight ORFs representing surface exposed proteins were also identified by 

15 the proteomic approach and are presented in Table 11. The ORFs representing 
membrane associated proteins and identified by the proteomic approach are 
presented in Table 12. Table 14 contains all the open reading frames identified from 
the SnA6F6 database representing the TIGR4 genomic sequence. Table 14 also 
contains proteins identified from the nr database search which do not originate from 

20 the TIGR4 genome. 

Combination of Genomics and Proteomics Approaches 

The ORFs identified by proteomics represent surface localized, surface 
exposed or membrane associated proteins of Streptococcus pneumoniae. Those 
25 twenty-eight ORFs that support the putative surface exposed ORFs identified by 
genomics approaches (/.a, Tables 1-10) are listed in Table 11 and provide further 
evidence of surface localization of these candidates. The 161 novel ORFs identified 
by proteomics as membrane associated are listed in Table 12. 

30 EXAMPLE 4 

immunogold labeling of streptococcus pneumoniae and low voltage 
Scanning Electron Microscopy 

Surface exposure of proteins on Streptococcus pneumoniae may also be 
assessed by immunogold labeling of whole bacteria and electron microscopy. 
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Bacteria cells are labeled as previously described (Olmsted et a/., 1993). Briefly, 
late-log phase bacterial cultures are washed twice, and resuspended to a 
concentration of 1 x 10 8 cells/ml in 10 mM phosphate buffered saline (PBS) (pH 7.4) 
and placed on poly-L-lysine coated glass coverslips. Excess bacteria are gently 
5 washed from the coverslips and unlabeled samples are placed into fixative (2.0% 
glutaraldehyde, in a 0.1 M sodium cacodylate buffer containing 7.5% sucrose) for 30 
min. Bacteria to be labeled with colloidal gold are washed with PBS containing 0.5% 
bovine serum albumin, and the pre-immune or hyper-immune mouse polyclonal 
antibody prepared above applied for 1 hour at room temperature. Bacteria are then 

10 gently washed, and a 1:6 dilution of goat anti-mouse conjugated to 18 nm colloidal 
gold particles (Jackson ImmunoResearch Laboratories, Inc., West Grove, PA) 
applied for 10 min at room temperature. Finally, all samples are washed gently with 
PBS, and placed into the fixative described above. The fixative is washed from 
samples twice for 10 min in 0.1 M sodium cacodylate buffer, and postfixed for 30 min 

15 in 0.1 M sodium cacodylate containing 1% osmium tetroxide. The samples are then 
washed twice with 0.1 M sodium cacodylate, dehydrated with successive 
concentrations of ethanol, critical point dried by the C0 2 method of Anderson 
(Anderson, 1951) using a Samdri-780A (Tousimis, Rockville, MD), and coated with a 
1-2 nm discontinuous layer of platinum. Streptococcus pneumoniae cells are viewed 

20 with a LEO 1550 field emission scanning electron microscope operated at low 
accelerating voltages (1-4.5 keV) using a secondary electron detector for 
conventional topographical imaging and a high-resolution Robinson backscatter 

detector to enhance the visualization of colloidal gold by atomic number contrast. 

> 

25 EXAMPLE 5 

In vitro opsonphagocytosis analysis 

An in vitro opsonic reaction, that may mimic the in vivo reaction, is conducted 
by incubating together a mixture of Streptococcus pneumoniae cells, heat inactivated 
human serum containing specific antibodies to the pneumococcal strain, and an 
30 exogenous complement source. Opsonophagocytosis proceeds during incubation of 
freshly isolated human polymorphonuclear cells (PMN's) and the 
antibody/complement/pneumococcal cell mixture. Bacterial cells that are coated with 
antibody and complement are killed upon opsonophagocytosis. Colony forming units 
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(cfu) of surviving bacteria that escape from opsonophagocytosis are determined by 
plating the assay mixture. Titers are reported as the reciprocal of the highest dilution 
that gives > 50% bacterial killing, as determined by comparison to assay controls. 
Specimens which demonstrate less than 50% killing at the lowest serum dilution 
5 tested (1:8), are reported as having an OPA titer of 4. The highest dilution tested is 
1:2560. Samples with £ 50% killing at the highest dilution are repeated, beginning 
with a higher initial dilution. 

The present method is a modification of Gray's method (Gray, B.M. 1990). 
The assay mixture is assembled in a 96-well microtiter tissue culture plate at room 
10 temperature. The assay mixture consists of 10 pL of test serum (a series of two-fold 

dilutions) heated to 56°C for 30 minutes prior to testing, 10 pL of preclostral bovine 
serum (complement source) having no opsonic activity for the bacterial test strain, 
and 20 pL of buffer containing 2000 viable Streptococcus pneumoniae organisms. 

This mixture is incubated at 37°C without CO2 for 30 minutes with shaking. Next, 40 
15 pL of human PMNs, freshly prepared from heparinized peripheral blood by dextran 
sedimentation and Percoll density centrifugation, suspended in buffer at a 

concentration of 1 x 10 6 /mL is added. The assay plate(s) are then incubated at 37°C 
for an additional 90 minutes with vigorous shaking. Aliquots from each well are 
dispensed onto the upper 1/4 of a 15 x 100 mm blood agar plate. The blood agar 
20 plate is tilted while pipetting to allow the liquid suspension to "run" down the plate. 

Plates are incubated overnight in 5% CO2 at 37°C. The viable cfu are counted the 
following morning. Negative control wells, lacking bacterial cells, test serum, 
complement and/or phagocytes in appropriate combination are included in each 
assay. A test serum control, which contains test serum plus bacterial cells and heat 

25 inactivated complement, is included for each individual serum. This control can be 
used to assess whether the presence of antibiotics or other serum components are 
capable of killing the bacterial strain directly (/.e. in the absence of complement or 
PMN's). A human serum with known opsonic titer is used as a positive human serum 
control. The opsonic antibody titer for each unknown serum is calculated as the 

30 reciprocal of the initial dilution of serum giving 50% cfu reduction compared to the 
control without serum. 
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EXAMPLE 6 

Intranasal or parenteral immunization of 
CBA/CaHN mice prior to challenge 

Six-week old, pathogen-free, male CBA/CaHN xid/J (CBA/N) mice are 
5 purchased from Jackson Laboratories (Bar Harbor, Maine) and housed in cages 
under standard temperature, humidity, and lighting conditions. CBA/N mice, at 10 
animals per group, are immunized with an appropriate amount of the protein(s) to be 
tested. For parenteral immunization, the protein is mixed with 100 jig of MPL™ per 
dose to a final volume of 200 jaI in saline and then injected subcutaneously (SC) into 

10 mice. All groups receive a booster with the same dose and by the same route 3 and 
5 weeks after the primary immunization. Control mice are injected with MPL™ alone. 
All mice are bled two weeks after the last boosting; sera is then isolated and stored at 
-20°C. For intranasal (IN) immunization, mice receive three IN immunizations, one 
week apart. On each occasion, an appropriate dose of the protein to be tested is 

15 formulated with 0.1 ng of CT-E29H, a genetically modified cholera toxin that is 
reduced in enzymatic activity and toxicity (Tebbey et a/., 2000), and slowly instilled 
into the nostril of each mouse in a 10 jlx.1 volume. Mice immunized with CT-E29H 
alone are used as controls. Serum samples are collected one week after the last 
immunization. 

20 

Example 7 
LD 50 determination 

Six or 12-week old CBA/N mice (10 per group) are challenged intranasally 
(IN) with 10 pJ of a suspension of streptomycin resistant type 3 Streptococcus 

25 pneumoniae diluted to 5 x 10 9 CFU/ml in PBS. Two-fold serial dilutions of this 
suspension are also tested. The actual doses of bacteria administered are 
determined by plating dilutions of the inoculum on streptomycin containing tryptic soy 
agar plates. The LD 50 is calculated by the Reed-Muench method as discussed by 
Lennette (Lennette, 1995). The LD 50 of 13-week old CBA/N mice with type 3 strain 

30 was previously shown to be 1 x 10 5 CFU, while the LD50 of 6-week old CBA/N mice 
was1 x10 4 CFU. 
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Example 8 

CBA/CaHN xid Mouse intranasal challenge model 
Mice are challenged with either serotype 3 or serotype 14 streptomycin 
5 resistant Streptococcus pneumoniae. Pneumococci are inoculated into 3 ml of Todd- 
Hewitt broth containing 1 00 jig/ml of streptomycin. The culture is grown at 37°C until 
mid-log phase, then diluted to the desired concentration with Todd-Hewitt broth and 
stored on ice until use. Each mouse is anesthetized with 1.2 mg of ketamine HCI 
(Fort Dodge Laboratory, Ft. Dodge, Iowa) by intraperitoneal (IP) injection. The 

10 bacterial suspension is inoculated to the nostril of anesthetized mice (10 pj per 
mouse). The actual dose of bacteria administered is confirmed by plate count. Two 
or 3 days after challenge, mice are sacrificed, the noses are removed, and 
homogenized in 3-ml sterile saline with a tissue homogenizer (Ultra-Turax T25, 
Janke & Kunkel Ika-Labortechnik, Staufen, Germany). The homogenate is 10-fold 

15 serially diluted in saline and plated on streptomycin containing TSA plates. Fifty \i\ of 
blood collected 2 days post-challenge from each mouse are also plated on the same 
kind of plates. Plates are incubated overnight at 37°C and then colonies are counted:. 
CBA/N mice are observed daily after challenge, and the mortality is monitored for 14 
days. 

20 

Example 9 

Intranasal immunization of Balb/c mice prior to challenge 
Six-week old, pathogen-free, Balb/c mice are purchased from Jackson Laboratories 
(Bar Harbor, Maine) and housed in cages under standard temperature, humidity, and 

25 lighting conditions. BALB/C mice, at 10 animals per group, are immunized with an 
appropriate amount of the protein to be tested on weeks 0, 2, and 4. On each 
occasion, the protein being tested is formulated with 0.1 jxg of CT-E29H, and slowly 
instilled into the nostril of each mouse in a 10 jjJ volume. Mice immunized with 
Keyhole Limpet Hemocyanin (KLH)-CT-E29H are used as controls. Serum samples 

30 are collected 4 days after the last immunization. 
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Example 10 
Mouse intranasal challenge model 
Balb/c mice are challenged on the sixth day of week 4 (/.e. f at approximately 
27 days) with 1X1 0 5 CFLTs of serotype 3 streptomycin resistant Streptococcus 
5 pneumoniae. Pneumococci are. inoculated into 3 ml of Todd-Hewitt broth containing 
100 jig/ml of streptomycin. The culture is grown at 37°C until mid-log phase, then 
diluted to the desired concentration with Todd-Hewitt broth and stored on ice until 
use. Each mouse is anesthetized with 1.2 mg of ketamine HCI (Fort Dodge 
Laboratory, Ft Dodge, Iowa) by i.p. injection. The bacterial suspension is inoculated 
10 into the nostril of anesthetized mice (10 jnl per mouse). The actual dose of bacteria 
administered is confirmed by plate count. Four days after challenge, mice are 
sacrificed, the noses removed, and homogenized in 3-ml sterile saline with a tissue 
homogenizer (Ultra-Turax T25, Janke & Kunkel Ika-Labortechnik, Staufen, 
Germany). The homogenate is 10-fold serially diluted in saline and plated on 
15 streptomycin containing TSA plates. Fifty |xl of blood collected 2 days post-challenge 
from each mouse also is plated on the same kind of plates. Plates are incubated 
overnight at 37°C and then colonies are counted. 
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What is Claimed is : 

1. An isolated polynucleotide of a Streptococcus pneumoniae genomic 
sequence, wherein the polynucleotide comprises a nucleotide sequence 
having at least about 95% identity to a nucleotide sequence chosen from one 
of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO:431 through SEQ 
ID NO:591 , a degenerate variant thereof, or a fragment thereof. 

2. The polynucleotide of claim 1, wherein the polynucleotide is a complement to 
a nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID 
NO: 215 or SEQ ID NO:431 through SEQ ID NO:591, a degenerate variant 
thereof, or a fragment thereof. 

3. The polynucleotide of daim 2, wherein the polynucleotide is selected from the 
group consisting of DNA, chromosomal DNA, cDNA and RNA. 

4. The polynucleotide of claim 3, wherein the polynucleotide further comprises 
heterologous nucleotides. 

5. An isolated polynucleotide which hybridizes to a nucleotide sequence chosen 
from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO:431 
through SEQ ID NO:591, a complement thereof, a degenerate variant thereof, 
or a fragment thereof, under high stringency hybridization conditions. 

6. The polynucleotide of claim 5, wherein the polynucleotide hybridizes under 
intermediate stringency hybridization conditions. 

7. An isolated polynucleotide of a Streptococcus pneumoniae genomic 
sequence, wherein the polynucleotide comprises a nucleotide sequence 
chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID 
NO:431 through SEQ ID NO:591, a fragment thereof, or a degenerate variant 
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thereof, and encodes a polypeptide, a biological equivalent thereof, or a 
fragment thereof, selected from the group consisting of: 

(a) a Streptococcus pneumoniae polypeptide having 0, 1 or 2 
transmembrane domains; 

(b) a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains; 

(c) a Streptococcus pneumoniae polypeptide having an outer membrane 
domain or a periplasmic domain; 

(d) a Streptococcus pneumoniae polypeptide having an inner membrane 
domain; 

(e) a Streptococcus pneumoniae polypeptide identified by Blastp analysis; 

(f) a Streptococcus pneumoniae polypeptide identified by Pfam analysis; 

(g) a Streptococcus pneumoniae lipoprotein; 

(h) a Streptococcus pneumoniae polypeptide having a LPXTG motif, 
wherein the polypeptide is covalently attached to the peptidoglycan 
layer; 

(i) a Streptococcus pneumoniae polypeptide having a peptidoglycan 
binding motif, wherein the polypeptide is associated with the 
peptidoglycan layer; 

0) a Streptococcus pneumoniae polypeptide having a signal sequence 
and a C-terminal Tyrosine or a C-terminal Phenylalanine amino acid; 

(k) a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
amino acid sequence; 

(I) a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed; 

and 

(m) a Streptococcus pneumoniae polypeptide identified by proteomics as 
membrane associated. 

8. The polynucleotide of claim 7, wherein the polynucleotide is a complement to 
a nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID 
NO: 215 or SEQ ID NO:431 through SEQ ID NO:591, a degenerate variant 
thereof, or a fragment thereof. 
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9. The polynucleotide of claim 8, wherein the polynucleotide is selected from the 
group consisting of DNA, chromosomal DNA, cDNA and RNA. 

10. The polynucleotide of claim 9, wherein the polynucleotide further comprises 
heterologous nucleotides. 

11. The polynucleotide of claim 10, wherein the polynucleotide encodes a fusion 
polypeptide. 

12. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having 0, 1 or 2 transmembrane domains comprises a nucleotide 
sequence chosen from one of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 4, 
SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 
13, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ 
ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 28, 
SEQ ID NO: 29, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID 
NO: 39, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 45, SEQ ID NO: 47, 
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID 
NO: 55, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 60, SEQ ID NO: 61, 
SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID 
NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 72, 
SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID 
NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 89, 
SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID NO: 95, SEQ ID NO: 96, SEQ ID 
NO: 97, SEQ ID NO: 100, SEQ ID NO: 104, SEQ ID NO: 105, SEQ ID NO: 
106, SEQ ID NO: 109, SEQ ID NO: 110, SEQ ID NO: 111, SEQ ID NO: 113, 
SEQ ID NO: 116, SEQ ID NO: 121, SEQ ID NO: 122, SEQ ID NO: 123, SEQ 

. ID NO: 125, SEQ ID NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID 
NO: 131, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 
137, SEQ ID NO: 138, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, 
SEQ ID NO: 144, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ 
ID NO: 150, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID 
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NO: 161, SEQ ID NO: 162, SEQ ID NO: 165, SEQ ID NO: 170, SEQ ID NO: 
171, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 179, 
SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, SEQ ID NO: 192, SEQ 
ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID NO: 199, SEQ ID 
NO: 200, SEQ ID NO: 201, SEQ ID NO: 202, SEQ ID NO: 204, SEQ ID NO: 
205, SEQ ID NO: 207, SEQ ID NO: 209 and SEQ ID NO: 210. 

13. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having 3 or more transmembrane domains comprises a 
nucleotide sequence chosen from one of SEQ ID NO: 2, SEQ ID NO: 5, SEQ 
ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 15, 
SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID 
NO: 30, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35. SEQ ID NO: 37, 
SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID 
NO: 46, SEQ ID NO: 48, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, 
SEQ ID NO: 59, SEQ ID NO: 65, SEQ ID NO: 71, SEQ ID NO: 75, SEQ ID 
NO: 76, SEQ ID NO: 77, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, 
SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 93, SEQ ID 
NO: 94, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 102, 
SEQ ID NO: 103, SEQ ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 112, SEQ 
ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID 
NO: 119, SEQ ID NO: 120, SEQ ID NO: 124, SEQ ID NO: 129, SEQ ID NO: 
130, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 139, SEQ ID NO: 140, 
SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 151, SEQ ID NO: 152, SEQ 
ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 160, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 166. SEQ ID NO: 
167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 173, SEQ ID NO: 175, 
SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, SEQ 
ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID 
NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 
194, SEQ ID NO: 198, SEQ ID NO: 203, SEQ ID NO: 206, SEQ ID NO: 208, 
SEQ ID NO: 211, SEQ ID NO: 212, SEQ ID NO: 213, SEQ ID NO: 214 and 
SEQ ID NO: 215. 
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14. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having an outer membrane domain or a periplasmic domain 
comprises a nucleotide sequence chosen from one of SEQ ID NO: 3, SEQ ID 
NO: 8, SEQ ID NO: 9, SEQ ID NO: 23, SEQ ID NO: 39, SEQ ID NO: 50, SEQ 
ID NO: 62, SEQ ID NO: 67, SEQ ID NO: 78, SEQ ID NO: 85, SEQ ID NO: 
125, SEQ ID NO: 134, SEQ ID NO: 147, SEQ ID NO: 165, SEQ ID NO: 172 
and SEQ ID NO: 179. 

15. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having an inner membrane domain comprises a nucleotide 
sequence chosen from one of SEQ ID NO: 2, SEQ ID NO: 5, SEQ ID NO: 6, 
SEQ ID NO: 7, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 
ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 26, 
SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID 
NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, 
SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID 
NO: 43, SEQ ID NO: 44, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, 
SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID 
NO: 56, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 65, 
SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID 
NO: 73, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 79, 
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID 
NO: 84, SEQ ID NO: 86 SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 90, 
SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 94, SEQ ID NO: 95, SEQ ID 
NO: 96, SEQ ID NO: 97, SEQ ID NO: 98, SEQ ID NO: 99, SEQ ID NO: 100, 
SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 106, SEQ ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 109, SEQ ID 
NO: 112, SEQ ID NO: 113, SEQ ID NO: 114, SEQ ID NO: 115, SEQ ID NO: 
117, SEQ ID NO: 118, SEQ ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 121, 
SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 126, SEQ 
ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID 
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NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 
136, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, 
SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, SEQ ID NO: 148, SEQ 
ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID 
NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 
159, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, 
SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ 
ID NO: 170, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID 
NO: 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 
182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, 
SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 192, SEQ 
ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 198, SEQ ID 
NO: 200, SEQ ID NO: 203, SEQ ID NO: 206, SEQ ID NO: 208, SEQ ID NO: 
209, SEQ ID NO: 211, SEQ ID NO: 212, SEQ ID NO: 213, SEQ ID NO: 214 
and SEQ ID NO: 215. 

16. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide identified by Blastp analysis comprises a nucleotide sequence 
chosen from one of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 7, SEQ ID 
NO: 10, SEQ ID NO: 12, SEQ ID NO: 16, SEQ ID NO: 20, SEQ ID NO: 24, 
SEQ ID NO: 27, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID 
NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 38, SEQ ID NO: 40, 
SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 48, SEQ ID 
NO: 51, SEQ ID NO: 53, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, 
SEQ ID NO: 65, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID 
NO: 70, SEQ ID NO: 71, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, 
SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 87, SEQ ID 
NO: 88, SEQ ID NO: 90, SEQ ID NO: 94, SEQ ID NO: 95, SEQ ID NO: 96, 
SEQ ID NO: 98, SEQ ID NO: 100, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 108, SEQ ID NO: 109, SEQ ID NO: 112, SEQ ID 
NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 
122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 127, SEQ ID NO: 129, 
SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ 
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ID NO: 135, SEQ ID NO: 136. SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID 
NO: 141, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 
151 , SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 157, 
SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, SEQ 
ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 166, SEQ ID 
NO: 167, SEQ ID NO: 169, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 
176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 181, 
SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ 
ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID 
NO: 196, SEQ ID NO: 197, SEQ ID NO: 198. SEQ ID NO: 199, SEQ ID NO: 
200, SEQ ID NO: 201, SEQ ID NO: 202, SEQ ID NO: 204, SEQ ID NO: 205, 
SEQ ID NO: 206, SEQ ID NO: 207, SEQ ID NO: 208, SEQ ID NO: 210, SEQ 
ID NO: 212, SEQ ID NO: 213 and SEQ ID NO: 214. 

17. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide identified by Pfam analysis comprises a nucleotide sequence 
chosen from one of SEQ ID NO: 4, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID 
NO: 41, SEQ ID NO: 45, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 58, 
SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 66, SEQ ID NO: 72, SEQ ID 
NO: 74, SEQ ID NO: 89, SEQ ID NO: 92, SEQ ID NO: 104, SEQ ID NO: 111, 
SEQ ID NO: 116, SEQ ID NO: 119, SEQ ID NO: 128, SEQ ID NO: 137, SEQ 
ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID 
NO: 152, SEQ ID NO: 153, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 
160, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164. SEQ ID NO: 165, 
SEQ ID NO: 166, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 174, SEQ 
ID NO: 176, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID 
NO: 184, SEQ ID NO: 186, SEQ ID NO: 188, SEQ ID NO 189, SEQ ID NO: 
195, SEQ ID NO: 198, SEQ ID NO 199, SEQ ID NO: 205, SEQ ID NO: 212 
and SEQ ID NO: 213. 

18. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
lipoprotein comprises a nucleotide sequence chosen from one of SEQ ID NO: 
3, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 13, SEQ ID NO: 21, SEQ ID 
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NO: 26, SEQ ID NO: 34, SEQ ID NO: 62, SEQ ID NO: 67, SEQ ID NO: 85, 
SEQ ID NO: 134, SEQ ID NO: 147, SEQ ID NO: 150, SEQ ID NO: 168, SEQ 
ID NO: 170 and SEQ ID NO: 173. 

19. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having a LPXTG motif and covalently attached to the 
peptidoglycan layer comprises a nucleotide sequence chosen from one of 
SEQ ID NO: 13, SEQ ID NO: 21, SEQ ID NO: 34 and SEQ ID NO: 170. 

20. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having a peptidoglycan binding motif and associated with the 
peptidoglycan layer comprises a nucleotide sequence chosen from one of 
SEQ ID NO: 25, SEQ ID NO: 49 and SEQ ID NO: 110. 

21. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having a signal sequence and a C-terminal Tyrosine or a C- 
terminal Phenylalanine amino acid comprises a nucleotide sequence chosen 
from one of SEQ ID NO:11, SEQ ID NO:39, SEQ ID NO:73, SEQ ID NO:97, 
SEQ ID NO:106, SEQ ID NO: 125 and SEQ ID NO:187. 

22. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide having a tripeptide RGD amino acid sequence comprises a 
nucleotide sequence chosen from one of SEQ ID NO:1, SEQ ID NO:21 f SEQ 
ID NO:66 and SEQ ID NO:67. 

23. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide identified by proteomics as surface exposed comprises a 
nucleotide sequence chosen from one of SEQ ID NO:14, SEQ ID NO:16, 
SEQ ID NO:17, SEQ ID NO:46, SEQ ID NO:64, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:69, SEQ ID NO:71, SEQ ID NO:74, SEQ ID NO:91, SEQ 
ID NO:103, SEQ ID NO:116, SEQ ID NO:128, SEQ ID NO:131, SEQ ID 
NO:136, SEQ ID NO:151, SEQ ID NO:156, SEQ ID NO:159, SEQ ID NO:162, 
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SEQ ID NO:164, SEQ ID NO:172, SEQ ID NO:176, SEQ ID NO:178, SEQ ID 
NO:179, SEQ ID NO:180, SEQ ID NO:182 and SEQ ID NO:205. 

24. The polynucleotide of claim 7, wherein the polynucleotide encoding a 
polypeptide identified by proteomics as membrane associated comprises a 
nucleotide sequence chosen from of one of SEQ ID NO:431 through SEQ ID 
NO: 591. 

25. An isolated polypeptide encoded by a polynucleotide of a Streptococcus 
pneumoniae genomic sequence, wherein the polynucleotide comprises a 
nucleotide sequence having at least about 95% identity to a nucleotide 
sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 215 or 
SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant thereof, or a 
fragment thereof. 

26. The polypeptide of claim 25, wherein the polypeptide is a fusion polypeptide. 

27. The polypeptide of claim 25, which immunoreacts with seropositive serum of 
an individual infected with Streptococcus pneumoniae. 

28. The polypeptide of claim 25, further defined as: 

(a) a Streptococcus pneumoniae polypeptide having 0, 1 or 2 

transmembrane domains; 
.(b) a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains; 

(c) a Streptococcus pneumoniae polypeptide having an outer membrane 
domain or a periplasmic domain; 

(d) a Streptococcus pneumoniae polypeptide having an inner membrane 
domain; 

(e) a Streptococcus pneumoniae polypeptide identified by Blastp analysis; 

(f) a Streptococcus pneumoniae polypeptide identified by Pfam analysis; 

(g) a Streptococcus pneumoniae lipoprotein; 
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(h) a Streptococcus pneumoniae polypeptide having a LPXTG motif, 
wherein the polypeptide is covalently attached to the peptidoglycan 
layer; 

(i) a Streptococcus pneumoniae polypeptide having a peptidoglycan 
binding motif, wherein the polypeptide is associated with the 
peptidoglycan layer; 

G) a Streptococcus pneumoniae polypeptide having a signal sequence 
and a C-terminal Tyrosine or a C-terminal Phenylalanine amino acid; 

(k) a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
amino acid sequence; 

(I) a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed; 

and 

(m) a Streptococcus pneumoniae polypeptide identified by proteomics as 
membrane associated. 

29. The polypeptide of claim 28, wherein the polypeptide having 0, 1 or 2 
transmembrane domains comprises an amino acid sequence chosen from 
one of SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 219, SEQ ID NO: 
222, SEQ ID NO: 223, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, 
SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 233, SEQ ID NO: 234, SEQ 
ID NO: 237, SEQ ID NO: 238, SEQ ID NO: 239, SEQ ID NO: 240, SEQ ID 
NO: 243, SEQ ID NO: 244, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 
251, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 257, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 265, SEQ ID NO: 266, SEQ 
ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID 
NO: 275, SEQ ID NO: 276, SEQ ID NO: 277, SEQ ID NO: 278, SEQ ID NO: 
279, SEQ ID NO: 281, SEQ ID NO: 282, SEQ ID NO: 283, SEQ ID NO: 284, 
SEQ ID NO: 285, SEQ ID NO: 286, SEQ ID NO: 287, SEQ ID NO: 289, SEQ 
ID NO: 293, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 301, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 
307, SEQ ID NO: 310, SEQ ID NO: 311, SEQ ID NO: 312, SEQ ID NO: 315, 
SEQ ID NO: 319, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 324, SEQ 
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ID NO: 325, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 331, SEQ ID 
NO: 336, SEQ ID NO: 337, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 
341, SEQ ID NO: 342, SEQ ID NO: 343, SEQ ID NO: 346, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 352, SEQ ID NO: 353, SEQ 
ID NO: 356, SEQ ID NO: 357, SEQ ID NO: 358, SEQ ID NO: 359, SEQ ID 
NO: 362, SEQ ID NO: 363, SEQ ID NO: 364, SEQ ID NO: 365, SEQ ID NO: 
370, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 376, SEQ ID NO: 377, 
SEQ ID NO: 380, SEQ ID NO: 385, SEQ ID NO: 386, SEQ ID NO: 387, SEQ 
ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 394, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 407, SEQ ID NO: 410, SEQ ID NO: 
411, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 415. SEQ ID NO: 416, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 420, SEQ ID NO: 422, SEQ 
ID NO: 424, SEQ ID NO: 425, a fragment thereof or a degenerate variant 
thereof. 

30. The polypeptide of claim 28, wherein the polypeptide having 3 or more 
transmembrane domains comprises an amino acid sequence chosen from 
one of SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221, SEQ ID NO: 
225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 230, SEQ ID NO: 235, 
SEQ ID NO: 236, SEQ ID NO: 241, SEQ ID NO: 242, SEQ ID NO: 245, SEQ 
ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 253, SEQ ID NO: 255, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID NO: 
261, SEQ ID NO: 263, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
SEQ ID NO: 274, SEQ ID NO: 280, SEQ ID NO: 286, SEQ ID NO: 290, SEQ 
ID NO: 291, SEQ ID NO: 292, SEQ ID NO: 295. SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 
308, SEQ ID NO: 309, SEQ ID NO: 313, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID NO: 322, SEQ ID NO: 323, SEQ 
ID NO: 327. SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 333, SEQ ID NO: 334, SEQ ID NO: 335, SEQ ID NO: 339, SEQ ID NO: 
344, SEQ ID NO: 345, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 354, 
SEQ ID NO: 355, SEQ ID NO: 360, SEQ ID NO: 361, SEQ ID NO: 366, SEQ 
ID NO: 367, SEQ ID NO: 368, SEQ ID NO: 369, SEQ ID NO: 372, SEQ ID 
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NO: 374, SEQ ID NO: 375, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 
381, SEQ ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 384, SEQ ID NO: 388, 
SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ 
ID NO: 396, SEQ ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID 
NO: 403, SEQ ID NO: 404, SEQ ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 
408, SEQ ID NO: 409, SEQ ID NO: 413, SEQ ID NO: 418, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 426, SEQ ID NO: 427, SEQ ID NO: 428, SEQ 
ID NO: 429. SEQ ID NO: 430, a fragment thereof or a degenerate variant 
thereof. 

31. The polypeptide of claim 28, wherein the polypeptide having an outer 
membrane or a periplasmic domain comprises an amino acid sequence 
chosen from one of SEQ ID NO: 218, SEQ ID NO: 223, SEQ ID NO: 224, 
SEQ ID NO: 238, SEQ ID NO: 254, SEQ ID NO: 265, SEQ ID NO: 277, SEQ 
ID NO: 282, SEQ ID NO: 293, SEQ ID NO: 300, SEQ ID NO: 340, SEQ ID 
NO: 349, SEQ ID NO: 362, SEQ ID NO: 380, SEQ ID NO: 387, SEQ ID NO: 
394, a fragment thereof or a degenerate variant thereof. 

32. The polypeptide of claim 28, wherein the polypeptide having an inner 
membrane domain comprises an amino acid sequence chosen from one of 
SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221. SEQ ID NO: 222, SEQ 
ID NO: 225, SEQ ID NO: 226, SEQ ID NO: 227, SEQ ID NO: 228, SEQ ID 
NO: 229, SEQ ID NO: 230, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 
234, SEQ ID NO: 235, SEQ ID NO: 236, SEQ ID NO: 237, SEQ ID NO: 241, 
SEQ ID NO: 242, SEQ ID NO: 243, SEQ ID NO: 244, SEQ ID NO: 245, SEQ 
ID NO: 246, SEQ ID NO: 247, SEQ ID NO: 248, SEQ ID NO: 249. SEQ ID 
NO: 250. SEQ ID NO: 251, SEQ ID NO: 252, SEQ ID NO: 253, SEQ ID NO: 
255, SEQ ID NO: 258, SEQ ID NO: 259, SEQ (D NO: 261, SEQ ID NO: 262, 
SEQ ID NO: 263. SEQ ID NO: 266, SEQ ID NO: 267, SEQ ID NO: 268, SEQ 
ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 274, SEQ ID NO: 275, SEQ ID 
NO: 276. SEQ ID NO: 280. SEQ ID NO: 283. SEQ ID NO: 284, SEQ ID NO: 
285, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 291, 
SEQ ID NO: 292, SEQ ID NO: 294. SEQ ID NO: 295, SEQ ID NO: 296, SEQ 
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ID NO: 297, SEQ ID NO: 298, SEQ ID NO: 299, SEQ ID NO: 301 SEQ ID 
NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 306, SEQ ID NO: 
308, SEQ ID NO: 309, SEQ ID NO: 310, SEQ ID NO: 311, SEQ ID NO: 312, 
SEQ ID NO: 313, SEQ ID NO: 314, SEQ ID NO: 315, SEQ ID NO: 316, SEQ 
ID NO: 317, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID 
NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, SEQ ID NO: 327, SEQ ID NO: 
328, SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, 
SEQ ID NO: 334, SEQ ID NO: 335, SEQ ID NO: 336, SEQ ID NO: 337, SEQ 
ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 342, SEQ ID 
NO: 343, SEQ ID NO: 344, SEQ ID NO: 345, SEQ ID NO: 346, SEQ ID NO: 
347, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 351, SEQ ID NO: 354, 
SEQ ID NO: 355, SEQ ID NO: 356, SEQ ID NO: 357, SEQ ID NO: 359, SEQ 
ID NO: 360, SEQ ID NO: 361, SEQ ID NO: 362, SEQ ID NO: 365, SEQ ID 
NO: 366, SEQ ID NO: 367, SEQ ID NO: 368, SEQ ID NO: 369, SEQ ID NO: 
371, SEQ ID NO: 372, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 381, SEQ 
ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 384, SEQ ID NO: 385. SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 391, SEQ ID NO: 392, SEQ ID NO: 
393, SEQ ID NO: 395, SEQ ID NO: 396, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 402, SEQ ID NO: 403, SEQ ID NO: 404, SEQ 
ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 407, SEQ ID NO: 408, SEQ ID 
NO: 409, SEQ ID NO: 410, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 
418. SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 424, SEQ ID NO: 426, 
SEQ ID NO: 427, SEQ ID NO: 428, SEQ ID NO: 429, SEQ ID NO: 430, a 
fragment thereof or a degenerate variant thereof. 

33. The polypeptide of claim 28, wherein the polypeptide identified by Blastp 
analysis comprises an amino acid sequence chosen from one of SEQ ID NO: 
216. SEQ ID NO: 217. SEQ ID NO: 222, SEQ ID NO: 225. SEQ ID NO: 227, 
SEQ ID NO: 231, SEQ ID NO: 235, SEQ ID NO: 239, SEQ ID NO: 242, SEQ 
ID NO: 245. SEQ ID NO: 246. SEQ ID NO: 247, SEQ ID NO: 248, SEQ ID 
NO: 249, SEQ ID NO: 250, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 
257, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID NO: 263, SEQ ID NO: 266, 
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SEQ ID NO: 268, SEQ ID NO: 269, SEQ ID NO: 275, SEQ ID NO: 276, SEQ 
ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 283, SEQ ID NO: 284, SEQ ID 
NO: 285, SEQ ID NO: 286, SEQ ID NO: 290, SEQ ID NO: 291, SEQ ID NO: 
292, SEQ ID NO: 293, SEQ ID NO: 294, SEQ ID NO: 295, SEQ ID NO: 302, 
SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 309, SEQ ID NO: 310, SEQ 
ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, SEQ ID NO: 
327, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, 
SEQ ID NO: 337, SEQ ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 342, SEQ 
ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 347, SEQ ID NO: 348, SEQ ID 
NO: 349, SEQ ID NO: 350, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 
354, SEQ ID NO: 356, SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 362, 
SEQ ID NO: 366 , SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 370, SEQ 
ID NO: 372, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID 
NO: 376, SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 
381, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 387, SEQ ID NO: 388, 
SEQ ID NO: 391, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ 
ID NO: 396, SEQ ID NO: 397. SEQ ID NO: 399, SEQ ID NO: 400, SEQ ID 
NO: 401, SEQ ID NO: 403, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 
408. SEQ ID NO: 411, SEQ ID NO: 412, SEQ ID NO: 413, SEQ ID NO: 414, 
SEQ ID NO: 415. SEQ ID NO: 416, SEQ ID NO: 417, SEQ ID NO: 419. SEQ 
ID NO: 420, SEQ ID NO: 421, SEQ ID NO: 422, SEQ ID NO: 423, SEQ ID 
NO: 425, SEQ ID NO: 427. SEQ ID NO: 428. SEQ ID NO: 429, a fragment 
thereof or a degenerate variant thereof. 

34. The polypeptide of claim 28, wherein the polypeptide identified by Pfam 
analysis comprises an amino acid sequence chosen from one of SEQ ID NO: 
219, SEQ ID NO: 233, SEQ ID NO: 234, SEQ ID NO: 255, SEQ ID NO: 260, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID NO: 278, SEQ 
ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 304, SEQ ID NO: 307, SEQ ID NO: 319, SEQ ID NO: 326, SEQ ID NO: 
331, SEQ ID NO: 334, SEQ ID NO: 343, SEQ ID NO: 352, SEQ ID NO: 357, 
SEQ ID NO: 358, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 367. SEQ 
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ID NO: 368, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 380, SEQ ID NO: 
381, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 389, SEQ ID NO: 391, 
SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 398, SEQ ID NO: 399, SEQ 
ID NO: 401, SEQ ID NO: 403, SEQ ID NO 404, SEQ ID NO: 410, SEQ ID 
NO: 413, SEQ ID NO 414, SEQ ID NO: 420, SEQ ID NO: 427, SEQ ID NO: 
428, a fragment thereof or a degenerate variant thereof. 

35. The polypeptide of claim 28, wherein the polypeptide is a lipoprotein and 
comprises an amino acid sequence chosen from one of SEQ ID NO: 218, 
SEQ ID NO: 223, SEQ ID NO: 224, SEQ ID NO: 228, SEQ ID NO: 236, SEQ 
ID NO: 241, SEQ ID NO: 249, SEQ ID NO: 277, SEQ ID NO: 282, SEQ ID 
NO: 300, SEQ ID NO: 349, SEQ ID NO: 362, SEQ ID NO: 365, SEQ ID NO: 
383, SEQ ID NO: 385, SEQ ID NO: 388, a fragment thereof or a degenerate 
variant thereof. 

36. The polypeptide of claim 28, wherein the polypeptide having a LPXTG motif 
and covalently attached to the peptidoglycan layer comprises an amino acid 
sequence chosen from one of SEQ ID NO: 228, SEQ ID NO: 236, SEQ ID 
NO: 249, SEQ, SEQ ID NO: 385, a fragment thereof or a degenerate variant 
thereof. 

37. The polypeptide of claim 28, wherein the polypeptide having a peptidoglycan 
binding motif and associated with the peptidoglycan layer comprises an 
amino acid sequence selected from one of SEQ ID NO: 240, SEQ ID NO: 
264, SEQ ID NO: 325, a fragment thereof or a degenerate variant thereof. 

38. The polypeptide of claim 28, wherein the polypeptide having a signal 
sequence and a C-terminal Tyrosine or Phenylalanine amino acid comprises 
an amino acid sequence chosen from one of SEQ ID NO:226, SEQ ID 
NO:254, SEQ ID NO:289, SEQ ID NO:312, SEQ ID NO:321, SEQ ID NO: 
340, SEQ ID NO:402, a fragment thereof or a degenerate variant thereof. 
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39. The polypeptide of claim 28, wherein the polypeptide having a tripeptide RGD 
sequence that potentially is involved in cell attachment comprises an amino 
acid sequence chosen from one of SEQ ID NO:216, SEQ ID NO:236, SEQ ID 
NO:281 , SEQ ID NO:282, a fragment thereof or a degenerate variant thereof. 

40. The polypeptide of claim 28, wherein the polypeptide identified by proteomics 
as surface exposed comprises an amino acid sequence chosen from one of 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 261, SEQ 
ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 289, SEQ ID NO: 306, SEQ ID NO: 318, SEQ ID NO: 
331, SEQ ID NO: 343, SEQ ID NO: 346, SEQ ID NO: 351, SEQ ID NO: 366, 
SEQ ID NO: 371, SEQ ID NO: 374, SEQ ID NO: 377, SEQ ID NO: 379, SEQ 
ID NO: 387, SEQ ID NO: 391, SEQ ID NO: 393, SEQ ID NO: 394, 395, SEQ . 
ID NO: 397, -SEQ ID NO: 420, a fragment thereof or a degenerate variant 
thereof. 

41 . The polypeptide of claim 28, wherein the polypeptide identified by proteomics 
as surface exposed comprises an amino acid sequence chosen from one of 
SEQ ID NO:592 through SEQ ID NO: 752, a fragment thereof or a 
degenerate variant thereof. 

42. An isolated polypeptide comprising an amino acid sequence having at least 
about 95% identity to an amino acid sequence chosen from one of SEQ ID 
NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID 
NO:752. 

43. The polypeptide of claim 42, wherein the polypeptide is a fusion polypeptide 

44. The polypeptide of claim 42, which immunoreacts with seropositive serum of 
an individual infected with Streptococcus pneumoniae. 

45. The polypeptide of claim 42, further defined as: 
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(a) a Streptococcus pneumoniae polypeptide having 0, 1 or 2 
transmembrane domains; 

(b) a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains; 

(c) a Streptococcus pneumoniae polypeptide having an outer membrane 
domain or a periplasmic domain; 

(d) a Streptococcus pneumoniae polypeptide having an inner membrane 
domain; 

(e) a Streptococcus pneumoniae polypeptide identified by Blastp analysis; 

(f) a Streptococcus pneumoniae polypeptide identified by Pfam analysis; 

(g) a Streptococcus pneumoniae lipoprotein; 

(h) a Streptococcus pneumoniae polypeptide having a LPXTG motif, 
wherein the polypeptide is covalently attached to the peptidoglycan 
layer; 

(i) a Streptococcus pneumoniae polypeptide having a peptidoglycan 
binding motif, wherein the polypeptide is associated with the 
peptidoglycan layer; 

G) a Streptococcus pneumoniae polypeptide having a signal sequence 
and a C-terminal Tyrosine or a C-terminal Phenylalanine amino acid; 

(k) a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
amino acid sequence; 

(I) a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed; 

and 

(m) a Streptococcus pneumoniae polypeptide identified by proteomics as 
membrane associated. 

46. The polypeptide of claim 45, wherein the polypeptide having a 0, 1 or 2 
transmembrane domains comprises an amino acid sequence chosen from 
one of SEQ ID NO: 216, SEQ ID NO: 218, SEQ ID NO: 219, SEQ ID NO: 
222, SEQ ID NO: 223, SEQ ID NO: 224, SEQ ID NO: 226, SEQ ID NO: 228, 
SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 233, SEQ ID NO: 234, SEQ 
ID NO: 237, SEQ ID NO: 238, SEQ ID NO: 239, SEQ ID NO: 240, SEQ ID 
NO: 243, SEQ ID NO: 244, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID NO: 
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251, SEQ ID NO: 254, SEQ ID NO: 256, SEQ ID NO: 257, SEQ ID NO: 260, 
SEQ ID NO: 262, SEQ ID NO: 264, SEQ ID NO: 265, SEQ ID NO: 266, SEQ 
ID NO: 268, SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID 
NO: 275, SEQ ID NO: 276, SEQ ID NO: 277, SEQ ID NO: 278, SEQ ID NO: 
279, SEQ ID NO: 281, SEQ ID NO: 282, SEQ ID NO: 283, SEQ ID NO: 284, 
SEQ ID NO: 285, SEQ ID NO: 286, SEQ ID NO: 287, SEQ ID NO: 289, SEQ 
ID NO: 293, SEQ ID NO: 294, SEQ ID NO: 296, SEQ ID NO: 298, SEQ ID 
NO: 300, SEQ ID NO: 301, SEQ ID NO: 304, SEQ ID NO: 306, SEQ ID NO: 
307, SEQ ID NO: 310, SEQ ID NO: 311, SEQ ID NO: 312, SEQ ID NO: 315, 
SEQ ID NO: 319, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 324, SEQ 
ID NO: 325, SEQ ID NO: 326, SEQ ID NO: 328, SEQ ID NO: 331, SEQ ID 
NO: 336, SEQ ID NO: 337, SEQ ID NO: 338, SEQ ID NO: 340, SEQ ID NO: 
341, SEQ ID NO: 342, SEQ ID NO: 343. SEQ ID NO: 346, SEQ ID NO: 347, 
SEQ ID NO: 349, SEQ ID NO: 351, SEQ ID NO: 352, SEQ ID NO: 353, SEQ 
ID NO: 356, SEQ ID NO: 357, SEQ ID NO: 358, SEQ ID NO: 359, SEQ ID 
NO: 362, SEQ ID NO: 363, SEQ ID NO: 364, SEQ ID NO: 365, SEQ ID NO: 
370, SEQ ID NO: 371, SEQ ID NO: 373, SEQ ID NO: 376, SEQ ID NO: 377, 
SEQ ID NO: 380, SEQ ID NO: 385, SEQ ID NO: 386, SEQ ID NO: 387, SEQ 
ID NO: 389, SEQ ID NO: 391, SEQ ID NO: 394, SEQ ID NO: 398, SEQ ID 
NO: 400, SEQ ID NO: 402, SEQ ID NO: 407, SEQ ID NO: 410, SEQ ID NO: 
411, SEQ ID NO: 412, SEQ ID NO: 414, SEQ ID NO: 415, SEQ ID NO: 416, 
SEQ ID NO: 417, SEQ ID NO: 419, SEQ ID NO: 420, SEQ ID NO: 422, SEQ 
ID NO: 424, SEQ ID NO: 425], a biological equivalent thereof, or a fragment 
thereof. 

47. The polypeptide of claim 45, wherein the polypeptide having 3 or more 
transmembrane domains comprises an amino acid sequence chosen from 
one of SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221, SEQ ID NO: 
225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 230, SEQ ID NO: 235, 
SEQ ID NO: 236, SEQ ID NO: 241, SEQ ID NO: 242, SEQ ID NO: 245, SEQ 
ID NO: 246, SEQ ID NO: 248, SEQ ID NO: 250, SEQ ID NO: 252, SEQ ID 
NO: 253, SEQ ID NO: 255, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID NO: 
261, SEQ ID NO: 263, SEQ ID NO: 267, SEQ ID NO: 269, SEQ ID NO: 271, 
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SEQ ID NO: 274, SEQ ID NO: 280, SEQ ID NO: 286, SEQ ID NO: 290, SEQ 
ID NO: 291, SEQ ID NO: 292, SEQ ID NO: 295, SEQ ID NO: 297, SEQ ID 
NO: 299, SEQ ID NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 
308, SEQ ID NO: 309, SEQ ID NO: 313, SEQ ID NO: 314, SEQ ID NO: 316, 
SEQ ID NO: 317, SEQ ID NO: 318, SEQ ID NO: 322, SEQ ID NO: 323, SEQ 
ID NO: 327, SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID 
NO: 333, SEQ ID NO: 334, SEQ ID NO: 335, SEQ ID NO: 339, SEQ ID NO: 
344, SEQ ID NO: 345, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 354, 
SEQ ID NO: 355, SEQ ID NO: 360, SEQ ID NO: 361, SEQ ID NO: 366, SEQ 
ID NO: 367, SEQ ID NO: 368, SEQ ID NO: 369, SEQ ID NO: 372, SEQ ID 
NO: 374, SEQ ID NO: 375, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 
381, SEQ ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 384, SEQ ID NO: 388, 
SEQ ID NO: 390, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ 
ID NO: 396, SEQ. ID NO: 397, SEQ ID NO: 399, SEQ ID NO: 401, SEQ ID 
NO: 403, SEQ ID NO: 404, SEQ ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 
408, SEQ ID NO: 409, SEQ ID NO: 413, SEQ ID NO: 418, SEQ ID NO: 421, 
SEQ ID NO: 423, SEQ ID NO: 426, SEQ ID NO: 427, SEQ ID NO: 428, SEQ 
ID NO: 429, SEQ ID NO: 430, a biological equivalent thereof, or a fragment 
thereof. 

48. The polypeptide of claim 45, wherein the polypeptide having an outer 
membrane domain or a periplasmic domain comprises an amino acid 
sequence chosen from one of SEQ ID NO: 218, SEQ ID NO: 223, SEQ ID 
NO: 224, SEQ ID NO: 238. SEQ ID NO: 254, SEQ ID NO: 265, SEQ ID NO: 
277, SEQ ID NO: 282, SEQ ID NO: 293, SEQ ID NO: 300, SEQ ID NO: 340, 
SEQ ID NO: 349, SEQ ID NO: 362, SEQ ID NO: 380, SEQ ID NO: 387, SEQ 
ID NO: 394, a biological equivalent thereof, or a fragment thereof. 

49. The polypeptide of claim 45, wherein the polypeptide having an inner 
membrane domain comprises an amino acid sequence chosen from one of 
SEQ ID NO: 217, SEQ ID NO: 220, SEQ ID NO: 221, SEQ. ID NO: 222, SEQ 
ID NO: 225, SEQ ID NO: 226, SEQ ID NO: 227, SEQ ID NO: 228, SEQ ID 
NO: 229, SEQ ID NO: 230, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 
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234, SEQ ID NO: 235, SEQ ID NO: 236, SEQ ID NO: 237, SEQ ID NO: 241, 
SEQ ID NO: 242, SEQ ID NO: 243. SEQ ID NO: 244, SEQ ID NO: 245, SEQ 
ID NO: 246, SEQ ID NO: 247, SEQ ID NO: 248, SEQ ID NO: 249, SEQ ID 
NO: 250, SEQ ID NO: 251, SEQ ID NO: 252, SEQ ID NO: 253, SEQ ID NO: 
255, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID NO: 261, SEQ ID NO: 262, 
SEQ ID NO: 263, SEQ ID NO: 266, SEQ ID NO: 267, SEQ ID NO: 268, SEQ 
ID NO: 269, SEQ ID NO: 271, SEQ ID NO: 274, SEQ ID NO: 275, SEQ ID 
NO: 276, SEQ ID NO: 280, SEQ ID NO: 283, SEQ ID NO: 284, SEQ ID NO: 
285, SEQ ID NO: 286, SEQ ID NO: 288, SEQ ID NO: 290, SEQ ID NO: 291, 
SEQ ID NO: 292, SEQ ID NO: 294, SEQ ID NO: 295, SEQ ID NO: 296, SEQ 
ID NO: 297, SEQ ID NO: 298, SEQ ID NO: 299, SEQ ID NO: 301 SEQ ID 
NO: 302, SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 306, SEQ ID NO: 
308, SEQ ID NO: 309, SEQ ID NO: 310, SEQ ID NO: 311, SEQ ID NO: 312, 
SEQ ID NO: 313, SEQ ID NO: 314, SEQ ID NO: 315, SEQ ID NO: 316, SEQ 
ID NO: 317, SEQ ID NO: 318, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID 
NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, SEQ ID NO: 327, SEQ ID NO: 
328, SEQ ID NO: 329, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, 
SEQ ID NO: 334, SEQ ID NO: 335, SEQ ID NO: 336, SEQ ID NO: 337, SEQ 
ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 341, SEQ ID NO: 342, SEQ ID 
NO: 343, SEQ ID NO: 344, SEQ ID NO: 345, SEQ ID NO: 346, SEQ ID NO: 
347, SEQ ID NO: 348, SEQ ID NO: 350, SEQ ID NO: 351, SEQ ID NO: 354, 
SEQ ID NO: 355, SEQ ID NO: 356, SEQ ID NO: 357, SEQ ID NO: 359, SEQ 
ID NO: 360, SEQ ID NO: 361, SEQ ID NO: 362, SEQ ID NO: 365, SEQ ID 
NO: 366, SEQ ID NO: 367, SEQ ID NO: 368, SEQ ID NO: 369, SEQ ID NO: 
371, SEQ ID NO: 372, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, 
SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 381, SEQ 
ID NO: 382, SEQ ID NO: 383, SEQ ID NO: 384, SEQ ID NO: 385, SEQ ID 
NO: 388, SEQ ID NO: 390, SEQ ID NO: 391, SEQ ID NO: 392, SEQ ID NO: 
393, SEQ ID NO: 395, SEQ ID NO: 396, SEQ ID NO: 397, SEQ ID NO: 399, 
SEQ ID NO: 401, SEQ ID NO: 402, SEQ ID NO: 403, SEQ ID NO: 404, SEQ 
ID NO: 405, SEQ ID NO: 406, SEQ ID NO: 407, SEQ ID NO: 408, SEQ ID 
NO: 409, SEQ ID NO: 410, SEQ ID NO: 413, SEQ ID NO: 415, SEQ ID NO: 
418, SEQ ID NO: 421, SEQ ID NO: 423, SEQ ID NO: 424, SEQ ID NO: 426, 
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SEQ ID NO: 427, SEQ ID NO: 428, SEQ ID NO: 429, SEQ ID NO: 430, a 
biological equivalent thereof, or a fragment thereof. 

50. The polypeptide of claim 45, wherein the polypeptide identified by Blastp 
analysis comprises an amino acid sequence chosen from one of SEQ ID NO: 
216, SEQ ID NO: 217, SEQ ID NO: 222, SEQ ID NO: 225, SEQ ID NO: 227, 
SEQ ID NO: 231, SEQ ID NO: 235, SEQ ID NO: 239, SEQ ID NO: 242, SEQ 
ID NO: 245, SEQ ID NO: 246, SEQ ID NO: 247, SEQ ID NO: 248, SEQ ID 
NO: 249, SEQ ID NO: 250, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 
257, SEQ ID NO: 258, SEQ ID NO: 259, SEQ ID NO: 263, SEQ ID NO: 266, 
SEQ ID NO: 268, SEQ ID NO: 269, SEQ ID NO: 275, SEQ ID NO: 276, SEQ 
ID NO: 280, SEQ ID NO: 282, SEQ ID NO: 283, SEQ ID NO: 284, SEQ ID 
NO: 285, SEQ ID NO: 286, SEQ ID NO: 290, SEQ ID NO: 291, SEQ ID NO: 
292, SEQ ID NO: 293, SEQ ID NO: 294, SEQ ID NO: 295, SEQ ID NO: 302, 
SEQ ID NO: 303, SEQ ID NO: 305, SEQ ID NO: 309, SEQ ID NO: 310, SEQ 
ID NO: 311, SEQ ID NO: 313, SEQ ID NO: 315, SEQ ID NO: 318, SEQ ID 
NO: 320, SEQ ID NO: 322, SEQ ID NO: 323, SEQ ID NO: 324, SEQ ID NO: 
327, SEQ ID NO: 328, SEQ ID NO: 330, SEQ ID NO: 332, SEQ ID NO: 333, 
SEQ ID NO: 337, SEQ ID NO: 338, SEQ ID NO: 339, SEQ ID NO: 342, SEQ 
ID NO: 344, SEQ ID NO: 346, SEQ ID NO: 347, SEQ ID NO: 348, SEQ ID 
NO: 349, SEQ ID NO: 350, SEQ ID NO: 351, SEQ ID NO: 353, SEQ ID NO: 
354, SEQ ID NO: 356,- SEQ ID NO: 359, SEQ ID NO: 361, SEQ ID NO: 362, 
SEQ ID NO: 366 , SEQ ID NO: 367, SEQ ID NO: 369, SEQ ID NO: 370, SEQ 
ID NO: 372, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID 
NO: 376. SEQ ID NO: 377, SEQ ID NO: 378, SEQ ID NO: 380, SEQ ID NO: 
381, SEQ ID NO: 382, SEQ ID NO: 384, SEQ ID NO: 387, SEQ ID NO: 388, 
SEQ ID NO: 391, SEQ ID NO: 392, SEQ ID NO: 393, SEQ ID NO: 395, SEQ 
ID NO: 396, SEQ ID NO: 397. SEQ ID NO: 399, SEQ ID NO: 400, SEQ ID 
NO: 401, SEQ ID NO: 403, SEQ ID NO: 404, SEQ ID NO: 406, SEQ ID NO: 
408, SEQ ID NO: 411, SEQ ID NO: 412, SEQ ID NO: 413, SEQ ID NO: 414, 
SEQ ID NO: 415, SEQ ID NO: 416, SEQ ID NO: 417, SEQ ID NO: 419, SEQ 
ID NO: 420, SEQ ID NO: 421, SEQ ID NO: 422, SEQ ID NO: 423, SEQ ID 
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NO: 425, SEQ ID NO: 427, SEQ ID NO: 428, SEQ ID NO: 429, a biological 
equivalent thereof, or a fragment thereof. 

51. The polypeptide of daim 45, wherein the polypeptide identified by Pfam 
analysis comprises an amino acid sequence chosen from one of SEQ ID NO: 
219, SEQ ID NO: 233, SEQ ID NO: 234, SEQ ID NO: 255, SEQ ID NO: 260, 
SEQ ID NO: 270, SEQ ID NO: 272, SEQ ID NO: 273, SEQ ID NO: 278, SEQ 
ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 287, SEQ ID NO: 289, SEQ ID 
NO: 304, SEQ ID NO: 307, SEQ ID NO: 319, SEQ ID NO: 326, SEQ ID NO: 
331, SEQ ID NO: 334, SEQ ID NO: 343, SEQ ID NO: 352, SEQ ID NO: 357, 
SEQ ID NO: 358, SEQ ID NO: 364, SEQ ID NO: 366, SEQ ID NO: 367, SEQ 
ID NO: 368, SEQ ID NO: 372, SEQ ID NO: 374, SEQ ID NO: 375, SEQ ID 
NO: 377, SEQ ID NO: 378, SEQ ID NO: 379, SEQ ID NO: 380, SEQ ID NO: 
381, SEQ ID NO: 384, SEQ ID NO: 386, SEQ ID NO: 389, SEQ ID NO: 391, 
SEQ ID NO: 395, SEQ ID NO: 397, SEQ ID NO: 398, SEQ ID NO: 399, SEQ 
ID NO: 401, SEQ ID NO: 403, SEQ ID NO 404, SEQ ID NO: 410, SEQ ID 
NO: 413, SEQ ID NO 414, SEQ ID NO: 420, SEQ ID NO: 427, SEQ ID NO: 
428, a biological equivalent thereof, or a fragment thereof. 

52. The polypeptide of claim 45, wherein the polypeptide is a lipoprotein, the 
polypeptide comprises an amino acid sequence chosen from one of SEQ ID 
NO: 218, SEQ ID NO: 223, SEQ ID NO: 224, SEQ ID NO: 228, SEQ ID NO: 
236, SEQ ID NO: 241, SEQ ID NO: 249, SEQ ID NO: 277, SEQ ID NO: 282, 
SEQ ID NO: 300, SEQ ID NO: 349, SEQ ID NO: 362, SEQ ID NO: 365, SEQ 
ID NO: 383, SEQ ID NO: 385, SEQ ID NO: 388, a biological equivalent 
thereof, or a fragment thereof. 

53. The polypeptide of claim 45, wherein the polypeptide having a LPXTG motif 
and covalently associated with the peptidoglycan layer comprises an amino 
acid sequence chosen from one of SEQ ID NO: 228, SEQ ID NO: 236, SEQ 
ID NO: 249, SEQ, SEQ ID NO: 385, a biological equivalent thereof, or a 
fragment thereof. 
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54. The polypeptide of claim 45, wherein the polypeptide having a peptidoglycan 
binding motif and associated with the peptidoglycan layer comprises an 
amino acid sequence chosen from one of SEQ ID NO: 240, SEQ ID NO: 264, 
SEQ ID NO: 325, a biological equivalent thereof, or a fragment thereof. 

55. The polypeptide of claim 45, wherein the polypeptide having a signal 
sequence and a C-terminal Tyrosine or Phenylalanine amino acid comprises 
an amino acid sequence chosen from one of SEQ ID NO:226, SEQ ID 
NO:254, SEQ ID NO:289, SEQ ID NO:312, SEQ ID NO:321, SEQ ID NO: 
340, SEQ ID NO:402, a biological equivalent thereof, or a fragment thereof. 

56. The polypeptide of claim 45, wherein the polypeptide having a tripeptide RGD 
sequence that potentially is involved in cell attachment comprises an amino 
acid sequence chosen from one of SEQ ID NO:216, SEQ ID NO:236, SEQ ID 
NO:281, SEQ ID NO:282, a biological equivalent thereof, or a fragment 
thereof. 

57. The polypeptide of claim 45, wherein the polypeptide identified by proteomics 
as surface exposed comprises an amino acid sequence chosen from one of 
SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID NO: 232, SEQ ID NO: 261, SEQ 
ID NO: 279, SEQ ID NO: 281, SEQ ID NO: 282, SEQ ID NO: 284, SEQ ID 
NO: 286, SEQ ID NO: 289, SEQ ID NO: 306, SEQ ID NO: 318, SEQ ID NO: 
331, SEQ ID NO: 343, SEQ ID NO: 346, SEQ ID NO: 351, SEQ ID NO: 366, 
SEQ ID NO: 371, SEQ ID NO: 374, SEQ ID NO: 377, SEQ ID NO: 379, SEQ 
ID NO: 387, SEQ ID NO: 391 , SEQ ID NO: 393, SEQ ID NO: 394, 395, SEQ 
ID NO: 397, SEQ ID NO: 420, a biological equivalent thereof, or a fragment 
thereof. 

58. The polypeptide of claim 45, wherein the polypeptide identified by proteomics 
as surface exposed comprises an amino acid sequence chosen from of one 
of SEQ ID NO:592 through SEQ ID NO:752, a biological equivalent thereof, 
or a fragment thereof. 
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59. A recombinant expression vector comprising a nucleotide sequence having at 
least about 95% identity to a nucleotide sequence chosen from one of SEQ 
ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 
591 , a degenerate variant thereof, or a fragment thereof. 

60. The vector of claim 59, wherein the polynucleotide is selected from the group 
consisting of DNA, chromosomal DNA, cDNA, RNA and antisense RNA. 

61. The vector of claim 60, wherein the polynucleotide comprises heterologous 
nucleotide sequences. 

62. The vector of claim 61, wherein the polynucleotide is operatively linked to one 
or more gene expression regulatory elements. 

63. The vector of claim 62, wherein the polynucleotide encodes a polypeptide 
comprising an amino acid sequence having at least about 95% identity to an 
amino acid sequence chosen from one of SEQ ID NO: 216 through SEQ ID 
NO: 430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent 
thereof, or a fragment thereof. 

64. The vector of claim 59, wherein the vector is a plasmid. 

65. A genetically engineered host cell, transfected, transformed or infected with 
the vector of claim 59. 

66. The host cell of claim 65, wherein the host cell is a bacterial cell. 

67. The host cell of claim 66, wherein the polynucleotide is expressed to produce 
the encoded polypeptide, a biological equivalent thereof, or a fragment 
thereof. 

68. An antibody specific for a Streptococcus pneumoniae polynucleotide chosen 
from one of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 
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through SEQ ID NO: 591, a fragment thereof, a degenerate variant thereof, or 
a Streptococcus pneumoniae polypeptide chosen from one of SEQ ID NO: 
216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID NO: 752, a 
biological equivalent thereof, or a fragment thereof. 

69. The antibody of claim 68, wherein the antibody is selected from the group 
consisting of monoclonal, polyclonal, chimeric, humanized and single chain. 

70. The antibody of claim 69, wherein the antibody is monoclonal. 

71 . The antibody of claim 70, wherein the antibody is humanized. 

72. An immunogenic composition comprising a polypeptide having an amino acid 
sequence chosen from one or more of SEQ ID NO: 216 through SEQ ID NO: 
430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent 
thereof, or a fragment thereof. 

73. The immunogenic composition of claim 72, further comprising a 
pharmaceutical^ acceptable carrier; 

74. The immunogenic composition of claim 72, further comprising one or more 
adjuvants. 

75. The immunogenic composition of claim 72, wherein the polypeptide is further 
defined as: 

(a) a Streptococcus pneumoniae polypeptide having 0, 1 or 2 
transmembrane domains; 

(b) a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains; 

(c) a Streptococcus pneumoniae polypeptide having an outer membrane 
domain or a periplasmic domain; 

(d) a Streptococcus pneumoniae polypeptide having an inner membrane 
domain; 
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(e) 
(f) 

(g) 

(h) 
(i) 

G) 
(k) 

(I) 
and 

(m) a Streptococcus pneumoniae polypeptide identified by proteomics as 
membrane associated. 

The immunogenic composition of claim 75, wherein the polypeptide further 
comprises heterologous amino acids. 1 

The immunogenic composition of claim 75, wherein the polypeptide is a 
fusion polypeptide. 

78. The immunogenic composition of claim 75, wherein the polypeptide is 
encoded by a polynucleotide comprising a nucleotide sequence having at 
least about 95% identity to a nucleotide sequence chosen from one of SEQ 
ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 
591 , a degenerate variant thereof, or a fragment thereof. 

79. The immunogenic composition of claim 78, wherein the polynucleotide further 
comprises heterologous nucleotides. 
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a Streptococcus pneumoniae polypeptide identified by Blastp analysis; 
a Streptococcus pneumoniae polypeptide identified by Pfam analysis; 
a Streptococcus pneumoniae lipoprotein; 

a Streptococcus pneumoniae polypeptide having a LPXTG motif, 
wherein the polypeptide is covalently attached to the peptidoglycan 
layer; 

a Streptococcus pneumoniae polypeptide having a peptidoglycan 
binding motif, wherein the polypeptide is associated with the 
peptidoglycan layer; 

a Streptococcus pneumoniae polypeptide having a signal sequence 
and a C-terminal Tyrosine or a C-terminal Phenylalanine amino acid; 
a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
amino acid sequence; 

a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed; 
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80. An immunogenic composition comprising a polynucleotide having a 
nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID NO: 
215 or SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant 
thereof, or a fragment thereof and is comprised in an expression vector. 

81 . The immunogenic composition of claim 80, wherein the vector is plasmid 
DNA. 

82. The immunogenic composition of claim 81, wherein the polynucleotide 
comprises heterologous nucleotides. 

83. The immunogenic composition of claim 82, wherein the polynucleotide is 
operatively linked to one or more gene expression regulatory elements. 

84. The immunogenic composition of claim 83, wherein the polynucleotide directs 
the expression of a neutralizing epitope of Streptococcus pneumoniae. 

85. The immunogenic composition of claim 84, further comprising one or more 
adjuvants. 

86. A pharmaceutical composition comprising a polypeptide and a 
pharmaceutical^ acceptable carrier, wherein the polypeptide comprises an 
amino acid chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or 
SEQ ID NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or 
a fragment thereof. 

87. The pharmaceutical composition of claim 86, wherein the polypeptide is 
further defined as: 

(a) a Streptococcus pneumoniae polypeptide having 0, 1 or 2 
transmembrane domains; 

(b) a Streptococcus pneumoniae polypeptide having 3 or more 
transmembrane domains; 
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(c) a Streptococcus pneumoniae polypeptide having an outer membrane 
domain or a periplasmic domain; 

(d) a Streptococcus pneumoniae polypeptide having an inner membrane 
domain; 

(e) a Streptococcus pneumoniae polypeptide identified by Blastp analysis; 

(f ) a Streptococcus pneumoniae polypeptide identified by Pfam analysis; 

(g) a Streptococcus pneumoniae lipoprotein; 

(h) a Streptococcus pneumoniae polypeptide haying a LPXTG motif, 
wherein the polypeptide is covalently attached to the peptidoglycan 
layer; 

(i) a Streptococcus pneumoniae polypeptide having a peptidoglycan 
binding motif, wherein the polypeptide is associated with the 
peptidoglycan layer; 

0) a Streptococcus pneumoniae polypeptide having a signal sequence 
and a C-terminal Tyrosine or a C-terminal Phenylalanine amino acid; 

(k) a Streptococcus pneumoniae polypeptide having a tripeptide RGD 
amino acid sequence; 

(I) a Streptococcus pneumoniae polypeptide identified by proteomics as 
surface exposed; 

and 

(m) a Streptococcus pneumoniae polypeptide identified by proteomics as 
membrane associated. 

88. The pharmaceutical composition of claim 87, wherein the polypeptide further 
comprises heterologous amino acids. 

89. The pharmaceutical composition of claim 87, wherein the polypeptide is a 
fusion polypeptide^ 

90. A DNA chip comprising an array of polynucleotides, wherein at least one of 
the polynucleotides comprise a nucleotide sequence chosen from one of SEQ 
ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 
591, a complement thereof, a degenerate variant thereof, or a fragment 
thereof. 
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91 . A protein chip comprising an array of polypeptides, wherein at least one of the 
polypeptides comprises an amino acid sequence chosen from one of SEQ ID 
NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ ID NO: 
752, a biological equivalent thereof, or a fragment thereof. 

92. A method of immunizing against Streptococcus pneumoniae comprising 
administering to a host an immunizing amount of an immunogenic 
composition comprising a polypeptide and a pharmaceutical^ acceptable 
carrier, wherein the polypeptide comprises an amino acid sequence chosen 
from one or more of SEQ ID NO:. 216 through SEQ ID NO: 430 or SEQ ID 
NO: 592 through SEQ ID NO: 752, a biological equivalent thereof, or a 
fragment thereof. 

93. The method of claim 92, wherein the polypeptide is a fusion polypeptide. 

94. The method of claim 92, further comprising an adjuvant. 

95. A method for the detection and/or identification of Streptococcus pneumoniae 
in a biological sample comprising: 

(a) contacting the sample with an oligonucleotide probe of a 
polynucleotide comprising the nucleotide sequence chosen from one 
of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 
through SEQ ID NO: 591, a degenerate variant thereof, or a fragment 
thereof, under conditions permitting hybridization; and 

(b) detecting the presence of hybridization complexes in the sample, 
wherein hybridization complexes indicate the presence of 
Streptococcus pneumoniae in the sample. 

96. A method for the detection and/or identification of Streptococcus pneumoniae 
in a biological sample comprising: 

(a) contacting 'the sample with an oligonucleotide primer of a 
polynucleotide comprising the nucleotide sequence chosen from one 
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of SEQ ID NO: 1 through SEQ ID NO: 215 or SEQ ID NO: 431 
through SEQ ID NO: 591, a degenerate variant thereof, or a fragment 
thereof, in the presence of nucleotides and a polymerase enzyme 
under conditions permitting primer extension; and 
(b) detecting the presence of primer extension products in the sample, 
wherein extension products indicate the presence of Streptococcus 
pneumoniae in the sample. 

97. A method for the detection and/or identification of Streptococcus pneumoniae 
in a biological sample comprising: 

(a) contacting the sample with an antibody specific for a polypeptide 
comprising an amino acid sequence chosen from one of SEQ ID 
NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through SEQ 
ID NO: 752, a biological equivalent thereof, or a fragment thereof, 
under conditions permitting immune complex formation; and 

(b) detecting the presence of immune complexes in the sample, wherein 
immune complexes indicate the presence of Streptococcus 
pneumoniae in the sample. 

98. A method for the detection and/or identification of antibodies to Streptococcus 
pneumoniae in a biological sample comprising: 

(a) contacting the sample with a polypeptide comprising an amino acid 
sequence chosen from one of SEQ ID NO: 216 through SEQ ID NO: 
430 or SEQ ID NO: 592 through SEQ ID NO: 752, a biological 
equivalent thereof, or a fragment thereof, under conditions permitting 
immune complex formation; and 

(b) detecting the presence of immune complexes in the sample, wherein 
immune complexes indicate the presence of Streptococcus 
pneumoniae in the sample. 

99. A kit comprising a container containing an isolated polynucleotide comprising 
an nucleotide sequence chosen from one of SEQ ID NO: 1 through SEQ ID 
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NO: 215 or SEQ ID NO: 431 through SEQ ID NO: 591, a degenerate variant 
thereof, or a fragment thereof. 

» 

1 00. The kit of claim 99, wherein the polynucleotide is a primer or a probe. 

101 . The kit of claim 100, wherein the polynucleotide is a primer and the kit further 
comprises a container containing a polymerase. 

102. The kit of claim 99, wherein the kit further comprises a container containing 
dNTP. 

103. A kit comprising a container containing an antibody that immunospecifically 
binds to a polypeptide comprising the amino acid sequence chosen from one 
of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 592 through 
SEQ ID NO: 752, a biological equivalent thereof, or a fragment thereof. 

104. A kit comprising a container containing an antibody that immunospecifically 
binds to a fusion polypeptide comprising at least the amino acid sequence 
chosen from one of SEQ ID NO: 216 through SEQ ID NO: 430 or SEQ ID NO: 
592 through SEQ ID NO: 752, a biological equivalent thereof, or a fragment 
thereof. 

105. A method for producing a polypeptide which comprises culturing the 
genetically engineered host cell of claim 66 under conditions suitable to 
produce the polypeptide and recovering the polypeptide from the culture. 
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SEQUENCE LISTING 

<110> Wyeth 

<120> NOVEL STREPTOCOCCUS PNEUMONIAE OPEN READING FRAMES ENCODING 
POLYPEPTIDE ANTIGENS AND USES THEREOF 

<130> AM100649-PCT 

<160> 752 

<170> Patentln version 3.1 

<210> 1 

<211> 684 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 1 



gctcgggcta 


aatcagtcca 


ctggactgat 


ttactacacc 


agtatagctt 


caagctctgt 


60 


cagaaacgat 


tctatcagcc 


cacgtttcga 


atgcacttaa 


cccatcggga 


agtacgagat 


120 


aagctgcttt 


cttactctga 


gggattacag 


gttcactacg 


aactctatca 


actcctgctc 


180 


tttcattttc 


aagagaagaa 


tgccgaccat 


ttctttggat 


tgattgagca 


agaactgcca 


240 


acggttcatc 


cgctttttca 


aacggtcttt 


tggacttttt 


taagggatag 


agataagatt 


300 


atcaacgcac 


ttaagctgcc 


ttattccaac 


gctaaacttg 


aagcgaccaa 


taatttgatt 


360 


aagattatca 


agcgcaaagc 


ctttggtttc 


cggaacttta 


acaattttaa 


aaaacggatt 


420 


ttgatgactt 


tgaacatcaa 


aaaagagagt 


acgaatttcg 


tactctccag 


attgcagctt 


480 


ttcgcctacc 


cactacactt 


gacaaagagc 


cactctttat 


tccatggtat 


caaaggcaag 


540 


acttggtttg 


gcattgaggt 


cccagcctgc 


gaagttttct 


ttgttccact 


cgctgacgct 


600 


ggcataggca 


atcatacctg 


cattgtctcc 


gcagagtcgc 


agagggggga 


tgataacctt 


660 


gacatctgtg 


atttcggctg 


ctag 








684 



<210> 2 
<211> 675 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 2 

gagggggcgc aggcagccat gccaacggct cttggctatg tcagtatcgg cctggcctgt 60 
ggaattatcg gtgcgcccta tgtgacacct gttgagatgg gcttgatgag tctctttgtt 120 
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tatgctggga 


gtgcccagtt 


tgccatgttg 


gcactgattg 


tggttcaagc 


tcctgtggca 


180 


gctattgcta 


tgacggtttt 


tctaatcaac 


ttgcgtctct 


ttttgttgag 


tttacacgca 


240 


tcgacttatt 


tccgtcatac 


cagtctttgg 


tacaatatcg 


gtatgtctag 


tatcttgaca 


300 


gatgagacct 


atggcgtttt 


gatgggtgaa 


ttggcccata 


cagacaaggt 


aaatcctatg 


360 


tggatgcacg 


gaaacaatct 


taacagctat 


gtggcttggt 


ttgtggggac 


agtagtcgga 


420 


acggctctgg 


gtggcctgct 


accaaatcca 


gaaatctttg 


gcttggattt 


tgccctggtt 


480 


gggatgttta 


ttggtatttt 


tgcttcgcaa 


tttcagatta 


tgcaaagacg 


gattcctgtc 


540 


cgcaatctgc 


tcattatcct 


agcagttgtt 


gcggtgtcct 


tctttttgct 


cttgacagtg 


600 


atgtctcagt 


cactagctgt 


tctgtttgcg 


acgctacttg 


gttgtagcat 


gggggtggtt 


660 


ttagatggtc 


agtaa 










675 



<210> 3 

<211> 864 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 3 



gattataagg 


tattctattt 


tggaggaaat 


gacatgaaaa 


aaatcgttaa 


atactcatct 


60 


cttgcagccc 


ttgctcttgt 


tgctgcaggt. 


gtgcttgcgg 


cttgctcagg 


gggtgctaag 


120 


aaagaaggag 


aagcagctag 


caagaaagaa 


atcatcgttg 


caaccaatgg 


atcaccaaag 


180 


ccatttatct 


atgaagaaaa 


tggcgaattg 


actggttacg 


agattgaagt 


cgttcgcgct 


240 


atctttaaag 


attctgacaa 


atatgatgtc 


aagtttgaaa 


agacagaatg 


gtcaggtgtc 


300 


tttgctggtc 


ttgacgctga 


tcgttacaat 


atggctgtca 


acaatcttag 


ctacactaaa 


360 


gaacgtgcgg 


agaaatacct 


ctatgccgca 


ccaattgccc 


aaaatcctaa 


tgtccttgtc 


420 


gtgaagaaag 


atgactctag 


tatcaagtct 


ctcgatgata 


tcggtggaaa 


atcgacggaa 


480 


gtcgttcaag 


ccactacatc 


agctaagcag 


ttagaagcat 


acaatgctga 


acacacggac 


540 


aacccaacta 


tccttaacta 


tactaaggca 


gacttgcaac 


aaatcatggt 


acgtttgagc 


600 


gatggacaat 


ttgactataa 


gatttttgat 


aaaatcggtg 


ttgaaacagt 


gatcaagaac 


660 


caaggtttgg 


acaacttgaa 


agttatcgaa 


cttccaagcg 


accaacaacc 


gtacgtttac 


720 


ccacttcttg 


ctcagggtca 


agatgagttg 


aaatcgtttg 


tagacaaacg 


catcaaagaa 


780 


ctttataaag 


atggaactct 


tgaaaaattg 


tctaaacaat 


tcttcggaga 


cacttatcta 


840 
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ccggcagaag ctgatattaa ataa 864 

<210> 4 

<211> 1389 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 4 



aaaggtagag 


agaatatggt 


ttttcctagc 


gaacaagaac 


agattgaaaa 


atttgaaaag 


60 


gatcatgtag 


cccagcatta 


ttttgaggtt 


ttgcgtacct 


tgatttctaa 


gaaatcagtc 


120 


tttgcccagc 


aggttggact 


caaggaagtc 


gcaaattatc 


tgggtgagat 


tttcaagcgt 


180 


gttggagctg 


aagtggagat 


tgatgagagc 


tatacagcgc 


cctttgtcat ggcacatttc 


240 


aagagttcgc 


gtccagatgc 


caagaccttg 


attttctata 


accactatga cactgtgcca 


300 


gcggatgggg 


atcaggtctg 


gacagaggat 


ccttttacgc 


tttcggtccg 


caatggcttc 


360 


atgtatgggc 


gtggggttga 


tgacgacaag 


ggtcatatca 


cagctcgctt 


gagtgctttg 


420 


agaaaatata 


tgcagcacca 


tgatgattta 


cctgtcaata 


tcagctttat 


catggaggga 


480 


gcggaggaat 


cggcttcaac 


agacctagat 


aagtatttgg 


aaaagcatgc 


agacaaactc 


540 


cgtggggcgg 


atttgttggt 


ctgggaacaa 


gggaccaaaa 


atgccttgga 


acagctggaa 


600 


atttctggtg 


gcaataaggg 


gattgtgacc 


tttgatgcca 


aggtaaaaag 


cgctgatgtg 


e~ e~ r\ 

660 


gatatccact 


cgagttatgg 


tggtgttgtg 


gaatcagctc 


cttggtatct 


cctccaagcc 


720 


ttacagtctc 


ttcgtgctgc 


ggatggccgt 


atcttggttg 


aaggcttgta 


cgaagaagta 


780 


caagagccca 


atgaacgaga 


aatggccttg 


ctagaaactt 


atggtcaacg aaacccagag 


840 


gaagttagtc 


ggatttatgg 


attggagttg cctctcttac 


aggaggagcg 


gatggccttt 


900 


ctaaaacgtt 


tctttttcga 


tccagcgctt 


aatatcgaag 


gaatccagtc 


tggttatcaa 


960 


ggtcagggtg 


ttaagactat 


tttacctgca gaagccagtg 


ccaagctaga 


ggttcgtctg 


1020 


gttccgggcc 


tagaaccgca 


tgatgttctg gaaaaaattc 


ggaaacagct 


agacaaaaat 


1080 


ggctttgata 


aggtagaatt 


atactatacc 


ttgggagaga 


tgagctatcg aagcgatatg 


1140 


agcgcaccag 


ccattctcaa 


tgtgatcgag 


ttggccaaga 


aattctatcc 


acagggcgtt 


1200 


tcagtcttgc 


cgacgacagc 


ggggacagga cctatgcata 


cggtctttga 


tgccctagag 


1260 


gtaccaatgg 


ttgcattcgg 


tctaggaaat 


gccaatagcc 


gagaccacgg 


tggagatgaa 


1320 


aatgtgcgaa 


tcgctgatta 


ttacacccat 


atcgaattag 


tagaggagct gattagaagc 


1380 
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tatgagtag 1389 

<210> 5 

<211> 624 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 5 



gggaatatca 


tgggtagatt 


tttagacttt 


gtctttaatc 


gtttcttttt 


agggatgatt 


60 


gcgacagcct 


tcttttggct 


attaacttta 


gcaggaggga 


ttatccttgg 


tctagcgccg 


120 


gctagtgcca 


ccttgatgag 


cttatatgca 


gaacatggtt 


atagctttcg 


ggaatacagt 


180 


ttgaaggagg 


cttggtctct 


ttacaagcaa 


aattttgtct 


caagcaacct 


gattttctat 


240 


agctttttag 


gtgtgggtct 


agttttgacc 


tatggtttgt 


atctcttggt 


gcaattgcct 


300 


catcagacca 


ttgttcattt 


gattgcgacc 


cttttgaatg 


tcctagtagt 


tgccctgatc . 


360 


tttttggctt 


atacagtatc 


tttaaaatta 


caagtttatt 


ttgccttgtc 


ctatcgaaat 


420 


agtctcaaat 


tatccttgat 


tggcatcttt 


atgagtctag 


cagctgtggc 


taaggttctc 


480 


cttgggactg 


tgctacttgt 


agcaattggt tattatatgc ctgccctgct attttttgta 


540 


ggaattggga 


tgtggcattt 


ctttatcagt 


gatatgttgg 


aacctgtcta 


tgaaatcatc 


600 


catgaaaaat 


tggcgacaaa 


atag 








624 



<210> 6 
<211> 630 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 6 

actcttgcca accaatttta tccaaatttc ccaatcagaa atcatcaata tcgattccat 60 
ctctcacctc aagctcacgc caaacggtct ggtagaaatt ttcttgaaaa acgaaagctt 120 
cacctactct tcacgccgtt atctaaaaac catcaaggag aaattagaac tatgaaaaaa 180 
caagtatttc acgatgcagc taccggtgtt cttatcggcc tcatcctctc tatcctcttt 2i40 
tcactcattt atgcaccaaa tacctacgca ccactaaatc cctactctct cataggccaa 3 00 
gtgatggatc agcatcaggt tcacggtgcc ctggtcttgc tctactgcac acttatctgg 360 
gcaaccatcg gtatgctctt caactttggc aaccgcttat ttagccgtga ctggagcatg 420 
cttcgtgcca ctctgactca tttcttcctt atgctggctg gctttgtccc actagcaact 480 
cttgctggtt ggttcccttt ccactggatt ttctacctcc agctcattat cgagtttgcg 540 
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attgtctatc tcatcatctg ggctattctc tataaaagag aggctaaaaa agtagatcac 600 
atcaatcaac tcttggagca tagaaaatag 630 

<210> 7 

<211> 609 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 7 



gagagaagga 


atactatgta 


cgcatattta 


aaaggaatca 


ttaccaaaat 


tactgccaaa 


60 


tacattgttc 


ttgaaaccaa 


tggtattggt 


tatatcctgc 


atgtggccaa 


tccttatgcc 


120 


tattcaggtc 


aggttaatca 


ggaggctcag 


atttatgtgc 


atcaggttgt 


gcgtgaggac 


180 


gcccatttgc 


tttatggatt 


tcgctcagag 


gatgagaaaa 


agctctttct 


tagtctgatt 


240 


tcggtctctg 


ggattggtcc 


tgtatcagct 


cttgctatta 


tcgctgctga 


tgacaatgct 


300 


ggcttggttc 


aagccattga 


aaccaagaac 


atcacctact 


tgaccaagtt 


ccctaaaatt 


i 

360 


ggcaagaaaa 


cagcccagca 


gatggtgctg 


gacttggaag 


gcaaggtagt 


agttgcagga 


420 


gatgaccttc 


ctgccaaggt 


cgcagtgcaa 


gcaagtgctg 


aaaaccaaga 


attggaagaa 


480 


gctatggaag 


ccatgttggc 


tctgggctac 


aaggcaacag 


agctcaagaa 


aatcaagaaa 


540 


ttctttgaag 


gaacgacaga 


tacagctgag 


aactatatca 


agtcggccct 


taaaatgttg 


600 


gtcaaatag 












609 



<210> 8 
<211> 675 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 8 

tgtagaaaat gcagaagcac gtttgcgtgc agctctataa acatcaaggc tgggagcact 60 

tcccagtctt attctatttt aatttcaaaa agaaagaaga aagaaatgaa aaaaatagtt 12 0 

cttgttagtc tagctttcct ttttgtcctg gttggttgcg gacagaaaaa agaaactgga 180 

ccagctacaa aaacagaaaa agatacgctt cagtcggcat tgccagttat tgaaaatgct 240 

gagaagaata cagttgtaac taagactttg gtcttgccca agtcagatga tggtagccag 300 

cagacacaaa caattactta caaagacaag acttttttga gtctagctat ccaacaaaaa 360 

cgtccagtct ctgatgagtt gaagacttat attgaccaac atggagtgga ggaaactcaa 420 
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aaagctcttc 


ttgaagcgga 


ggagaaggat 


aagtctatca 


ttgaagctcg 


taaattggca 


480 


ggtttcaaac 


ttgaaacaaa 


actattgagc 


gcaacggaac 


ttcaaacaac 


gactagtttt - 


540 


gattttcaag 


ttctggatgt 


caagaaggct 


tcccagttgg 


aacatctgaa 


gaatattggt 


600 


ttggaaaatc 


ttttgaaaaa 


tgaaccaagc 


aaatatattt 


cagatagatt 


ggcaaatggc 


660 


gcgacagaac 


aatag 










675 



<210> 9 
<211> 555 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 9 

gcagataaat tgactccatt ttttgaactt gttatactag gggaattgct ggttagagaa 60 
aatttctcta aattggtagc agaaaggaaa ttcatcatga aattaaaaag attcacactt 120 

tctcttgctt ctctagcaag ttttagtctc ttagtagctt gttcacaaag agctcaacag 180 

gttcaacagc ctgttgctca gcagcaggtc caacaacctg ctcaacagaa taccaatact 240 
gcaaatgcag gaggtaacca aaatcaagcg gctccagtac aaaaccaacc tgttgctcaa 300 

ccgaccgata ttgatgggac ttatactggt caggatgacg gagaccgtat cactttagtg 360 

gtaactggaa cgactggtac atggactgag ctcgaatctg acggggatca gaaagtcaaa 420 

caggttacat tggattcagc aaatcaacgc atgattattg gcgatgatgt caaaatttac 480 

actgtaaacg gtaatcaaat cgtcgtagat gatatggata gagacccatc ggaccaaatc 540 

gttttaacta aataa 555 

<210> 10 
<211> 1557 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 10 

cattcaaact atcaaggagg ggatatgaaa tataggaaat ttcaattatt gatgtccaag 60 
tatggcttta gtctttcgat tatgctactt gaactttgtc ttgtttttgg tctctttctt 120 
tatttaggac gcatggctcc cattttatgg attactgtcc tcattctact gagtatcatc 180 
acaatcattt cgatagtcaa ccgtaatacg actcctgaga ataaggtaac ctggttgtta 240 
gtagcctttg tgccagtatt tggtcccttg ctctatctga tgtttggtga aaggcgattg 300 
tccaaaaaag aaatcaaaca actgaagaag ctaggctcta tgcatttcca agaagcaaat 360 
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agccagctac 


taaaagagaa 


attaaaagaa 


agtgacaagg 


cagcttatgg 


agtcatcaag 


420 


tccttattga 


gtatggatac 


caatgctgac 


atctatgatc 


aaactgcctc 


tacatttttt 


480 


cctaacggag 


aagctatgtg 


gaaaaagatg 


gtagaagatc 


ttaaaaaggc 


tgagaaattt 


540 


attttcttgg 


aatattacat 


tatagaagaa 


ggtttgatgt 


ggaatcgcat 


actagatata 


600 


ctagagcaaa 


aggtagctca 


gggtgtagag 


gttaagatgc 


tctatgatga 


tatcggctgt 


660 


atggctactt 


taacaggaga 


ttatgcacat 


cgacttcgtc 


agctgggcat 


cgaggcccat 


720 


aaattcaata 


aagttattcc 


tcgtttgaca 


gtggcttata 


ataacagaga 


tcatagaaaa 


780 


atattgattg 


ttgatggtca 


gatagcctat 


actggtgggg 


tcaatctggc 


agatgagtac 


840 


attaaccacg 


tcgagagatt 


tggttattgg 


aaggatagtg 


gaattcgctt 


agacggacta 


900 


gcagtaaaag 


ctctgacacg 


cttatttttg 


accacttggt 


acattaatcg 


aggagaaatt 


960 


agtgattttg 


atcaatatca 


tttagaaaat 


cattctatcc 


cgagtgacgg 


tttaaccatt 


1020 


ccatacggaa 


gtggacccaa 


gccaattttt 


cgagcgcagg 


tagggaaaaa 


agtttatcag 


1080 


agtttaatca 


atcaagcaac 


agaatcggtc 


tatattacga 


caccttattt 


gattatagat 


• 1140 


tatgatttaa 


cagagacaat 


caaaaatgca 


gctatgagag 


gggtcgatgt 


tcgaattatc 


1200 


accccttaca 


taccagataa 


gaagttcatt 


cagttagtca 


cgagaggagc 


ttatcccgac 


1260 


cttctttctg 


ctggtgttcg 


gatttatgag 


tatagtccag 


gttttattca 


tagtaagcag 


1320 


atgttggtag 


acgaagattt 


tgcggtggtg 


gggacaatca 


atctcgacta 


ccggagcttg 


1380 


gtacaccatt 


atgaaaatgc 


agtcttactc 


tataaaactc 


cttctataag 


ggaaatcgcc 


1440 


cgagattttc 


gaaatatatt 


tgcagattct 


caggaagtct 


atcctcattc 


tatcaaaacg 


1500 


agctggtatc 


aaaagcttgt 


aaaagaaatc 


gcccagctat 


tcgcccctat 


cttataa 


1557 



<210> 11 

<211> 282 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 11 



gaagacatca 


ttgatatctt 


gattaccttc 


gatgtcatga 


accaaacctt 


tggcacggta 


60 


gtgagcaatg 


attggttctc 


cttgagcaat 


attaacatcc 


aaacgacgtt 


ttactgtctc 


120 


aggcttatca 


tcttcacgtt 


ggtagtaatc 


ttcttcttta 


tagtcaactg 


gtgggttaaa 


180 


gaccttgtgg 


aaagtttctc 


cagttacgcg 


gtggatgata 


cgcccactca 


aacgttccaa 


240 
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aaggctgtca gggttcactt caatattgat aacaccttct ag 282 

<210> 12 
<211> ■ 1473 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 12 



atgataaatg 


atataattct 


attattgttc 


gtaaaaatta 


aaaggagatt 


gatgatggac 


60 


aaattattta 


aactaaaaga 


gaacggtaca 


gacgttcgta 


cagaggttct 


cgctggttta 


120 


acaactttct 


ttgcaatgag 


ctatattctc 


tttgtaaacc 


cacaaatact 


ttcacaaaca 


180 


ggaatgcctg 


ctcagggcgt 


cttcctagcg 


acgattattg 


gtgcagtagc 


gggtaccttg 


240 


atgatggctt 


tttatgctaa 


cttaccttat 


gcccaagcgc 


caggtatggg 


actcaatgcc 


300 


ttctttacct 


ttacagttgt 


attcgggctt 


ggttattctt 


ggcaagaagc 


cctagctatg 


360 


gtcttcatct 


gtgggattat 


ttcattgatt 


attaccttga 


caaatgttcg 


taaaatgatc 


420 


attgaatcga 


ttcccaatgc 


tcttcgctca 


gctatttcag 


ctggtatcgg 


tgtcttcctt 


480 


gcctatgtag 


ggattaagaa 


tgctggactt 


ttgaaattca 


cgattgatcc 


aggcaactat 


540 


actgttgtag 


gagaaggggc 


tgacaaagct 


caagcaacga 


ttgcagcaaa 


ctcttcagca 


600 


gttccaggat 


tggtcagctt 


taataatcca 


gctgttttag 


tggctcttgc 


aggacttgcc 


660 


attactatct 


tctttgtcat 


caaagggatt 


aaagggggaa 


ttattctctc 


tatcttgaca 


720 


acaactgttc 


ttgctattgc 


agttggtttg 


gttgatttgt 


ctagtatcga ttttgctaat 


7 80 


aaccatgttg 


gtgcagcttt 


tgaagatttg 


aagacaatct 


ttggtgcagc tcttggttca 


840 


gaaggattgg 


gagctttggt 


ttcagataca 


gctcgcttgc 


ctgaaactct 


gatggccatt 


900 


cttgccttct 


cattgacaga 


tatttttgac 


acaattggta 


ccttgatcgg 


tacaggtgaa 


960 


aaagttggta 


tcgtagcgac 


aaatggtgaa 


aatcaccaat 


cagccaaatt 


ggataaggct 


1020 


ctttactctg 


atttgattgg 


aacgacagtc 


ggtgccattg 


caggtacttc 


aaacgtaacg 


1080 


acttatgttg 


agtctgctgc 


tggtatcggt 


gcaggtggac 


gtactggttt 


gacagccttg 


1140 


gttgtagcta 


tctgttttgc 


gatttcaagc 


ttctttagcc 


cacttctagc 


gatcgtacca 


1200 


acagcggcta 


cagctccaat 


cttgattatc gttgggatta 


tgatgcttgg 


tagcttgaaa 


1260 


aatatccatt 


gggatgatat 


gtctgaagca 


gttcctgcct 


tcttcacatc 


tatctttatg 


1320 


ggattcagct 


actctatcac 


tcaagggatt 


gcagttggtt 


tcttgactta 


cactttgact 


1380 
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aagcttgtta aaggtcaagt taaagatgtt catgtcatga tttggatttt ggatgccttg 1440 
tttatcctta actacatcag catggcctta taa 1473 

<210> 13 

<211> 3240 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 13 



ttcctattga 


ttttacaata 


tgtttattgg 


agtgtataca 


tgcaaacaaa 


aacaaagaag 


60 


ctcattgtga 


gtttgtcttc 


acttgtttta 


tcaggatttt 


tattaaacca 


ttatatgaca 


120 


attggagcgg 


aagaaacgac 


tacgaatacc 


attcagcaaa 


gccagaagga 


agttcagtat 


180 


cagcaaaggg 


atacaaaaaa 


tttagttgaa 


aatggtgatt 


ttggtcagac 


ggaggacgga 


240 


agcagtccgt 


ggacaggaag 


caaagctcag 


gggtggtcag 


cttgggtaga 


ccagaagaat 


300 


agtgcagatg 


cctcaactcg 


agtcattgag 


gctaaggatg 


gggctatcac 


tatctcaagc 


360 


catgagaaat 


taagggcagc 


gcttcaccgt 


atggttccta 


ttgaagctaa 


gaaaaagtat 


420 


aaactgcgtt 


tcaagattaa 


aacagataat 


aaaatcggga 


ttgccaaagt 


tcgtatcatt 


480 


gaggaaagtg 


gtaaggacaa 


gcgattgtgg 


aattctgcaa 


cgacgtcagg 


aacaaaggac 


540 


tggcagacca 


ttgaagcaga 


ctatagcccg 


actttagatg 


ttgataaaat 


caagctggag 


600 


ttattctatg 


aaacaggaac 


tgggactgtt 


tcctttaagg atattgagct 


ggtagaggta 


660 


gcagaccagc 


tttctgagga 


ttctcaaaca 


gataaacagc 


ttgaggaaaa 


gattgattta 


720 


ccaattggaa 


aaaaacatgt 


tttttctctt 


gcggactata 


cttataaggt 


agaaaatcct 


780 


gacgttgctt 


cagtcaaaaa 


tggaatttta 


gaacctctta 


aggaagggac 


aaccaatgtc 


840 


attgtcagta 


aagatggcaa 


ggaagtgaaa 


aagattcctt 


tgaagattct 


ggcctctgtt 


900 


aaggatgcat 


acacagaccg 


tttggatgac 


tggaatggca 


tcatcgctgg 


gaatcaatac 


960 


tatgattcta 


aaaatgaaca 


gatggccaaa 


ttaaaccagg 


aattggaagg 


aaaggtagct 


1020 


gatagcctat 


ccagtatttc 


aagtcaggcg 


gaccgcacct 


atttgtggga 


aaaattttca 


1080 


aattataaaa 


cgtctgcaaa 


tctgactgcc 


acttatcgga 


aattggagga 


gatggccaag 


1140 


caagtgacca 


atccttcttc 


tcgttattat 


caagatgaaa 


ctgtcgttcg 


aacagtcagg 


1200 


gattccatgg 


aatggatgca 


taaacatgtc 


tacaatagtg 


aaaagagcat 


tgttgggaac 


1260 


tggtgggatt 


atgaaatcgg 


tacacctcgt 


gccatcaaca 


ataccttgtc 


tctgatgaaa 


1320 
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gaafcacttcfc 


ctgatgagga 


aattaaaaaa 


tatacagatg 


tgattgaaaa 


acccgtacca 


1380 


gafccccgaac 


atttccgaaa 


gacgactgat 


aacccattca 


aggctctagg 


tggaaactta 


*\ A A r\ 

1440 


gttgatatgg 


gaagggtaaa 


agtaatagct 


ggtttactgc 


gtaaggatga 


tcaagaaatt 


1500 


tcttctacca 


ttcgctcgat 


tgagcaagtg 


ttcaagttgg 


tagaccaagg 


tgaaggtttt 


1560 


tatcaagatg 


gatcctatat 


cgaccacacc 


aatgttgcct 


atacgggtgc 


ttatgggaat 


1620 


gttttgattg 


atggcctgtc 


tcaactgttg 


ccagtcattc 


aaaagaccaa 


gaatccaatc 


1680 


gataaagata 


aaatgcaaac 


catgtaccac 


tggattgata 


aatcgtttgc 


tcctttgctg 


1740 


gtgaatggag 


agttgatgga 


tatgagtcgt 


ggacgctcga 


tcagtcgtgc 


aaatagcgag 


1800 


gggcacgtgg 


ccgcagtaga 


agtactaaga 


gggattcacc 


gaatagcgga 


tatgtctgaa 


1860 


ggagaaacca 


aacaatgttt 


gcagagtctt 


gtgaagacca 


ttgttcaatc 


ggatagttat 


1920 


tatgatgtct 


ttaagaattt 


gaagacttat 


aaggatatca 


gtttgatgca 


atccttgtta 


1980 


agtgatgcag 


gagtcgcaag 


tgttccaaga 


ccaagfcfcacc 


tatctgcctt 


taacaagatg 


2040 


gataaaacag 


ccatgtacaa 


tgcagagaaa 


gggtttggat 


ttggcttgtc 


actcttttcc 


2100 


agfccgtacct 


tgaattacga 


acacatgaac 


aaggaaaata 


aacgtggttg 


gtatacgagt 


2160 


gatgggatgt 


tctatcttta 


caatggcgat 


ttgagtcact 


atagcgatgg 


ctactggcca 


2220 


acagttaatc 


catataagat 


gcctggtaca 


acagagacgg 


atgctaagag 


agcggatagc 


2280 


gatacaggta 


aagttttacc 


gtctgctttc 


gttggaacga 


gcaaactaga 


tgatgccaat 


2340 


gcgacagcaa 


ccatggattt 


caccaactgg 


aatcaaacat 


tgactgctca 


taagagctgg 


2400 


tttacgctaa 


aggataagat 


cgccttttta 


ggaagcaata 


tccaaaacac 


ttcaacagat 


2460 


actgctgcaa 


ctacaattga 


ccagagaaaa 


ctggaatcag 


gtaatccata 


taaagtctat 


2520 


gtcaatgata 


aagaagcctc 


ccttacagaa 


caagaaaagg 


attatcctga 


aacccaaagt 


2580 


gtctttttag 


aatcgttcga 


ttcgaaaaag 


aatattggtt 


actttttctt 


taagaagagt 


2640 


tcaatcagta 


tgagtaaggc 


tttgcaaaag 


ggagcctgga 


aggatatcaa 


tgaaggacag 


2700 


tcagacaagg 


aagttgaaaa 


tgaatttctt 


acgattagtc 


aggctcataa 


gcaaaataga 


2760 


gattcttatg 


gctatatgct 


cattcctaac 


gtggatcgtg 


ccaccttcaa 


tcaaatgata 


2820 


aaagagttag 


aaagtagcct 


catcgaaaat 


aacgaaaccc 


ttcagtctgt 


ttatgatgct 


2880 


aaacaaggag 


tttggggcat 


tgtgaaatat 


gatgattctg 


tctctactat 


ttccaaccaa 


2940 
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ttccaagttt 


tgaaacgtgg 


agtctatacc 


attcgaaaag 


aaggggatga 


atataagatt 


3000 


gcctactata 


atcctgaaac 


ccaggaatca 


gctccagatc 


aggaagtctt 


taaaaagcta 


3060 


gagcaagcag 


ctcagccaca 


agtacagaat 


tcaaaagaaa 


aggaaaaatc 


tgaagaggaa 


3120 


aagaaccatt 


cggatcaaaa 


gaatctccct 


cagacaggag 


aaggtcagtc 


aatcttggca 


3180 


agtctagggt 


tcttgctact 


tggggcattt 


tatctattcc 


gtagaggaaa 


gaacaactaa 


3240 



<210> 14 

<211> 831 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 14 



tggagctgtt 


caagtcaaca 


ttatggacta 


tatttaaaag 


aggagatcgt 


tatgtcgatt 


60 


aatgtatttc 


aagcgatttt 


aattggatta 


tggacagctt 


tctgttttag 


tggaatgctg 


12 0 


ttaggaattt 


acaccaatag 


atgtattgtt 


ctgtcatttg 


gtgtcggaat 


tattctaggt 


180 


gatctgccta 


ctgctcttgc 


aatgggagct 


attggtgaat 


tggcttatat 


gggattcggt 


240 


gttggtgctg 


gaggtactgt 


tccaccaaac 


ccaatcggac 


ctggtatctt 


tggtaccttg 


300 


atggctatca 


ctagtgctgg 


taaagtcagt 


ccagaagcgg 


ctcttgccct 


ctctactccg 


360 


attgctgtgg 


cgattcaatt 


cttacaaact 


ttcgcctaca 


ctgtacgtgc 


tggtgcgcct 


420 


gaaacagcta 


tgaagcactt 


gaaaaaccat 


aatttgaaga 


aatttaagtt 


cactctaaat 


480 


gcaacaattt 


ggttgtttgc 


ctttattgga 


tttaccttgg 


gttgcttggg 


tgccctttca 


540 


atggatacct 


tgttgaaact 


cgtagactac 


attccaccgg 


tattacttac 


aggtttgaca 


600 


gttgctggta 


aaatgctccc 


agctatcggt 


tttgcgatga 


tcttgtcagt 


gatggctaag 


660 


aaagagttga 


ttccctttgt 


cttgttggga 


tatgtttgtg 


cagcttatct 


aaacatccca 


720 


acaattggta 


ttgcaattgt 


aggtactatc* 


tttgctttga 


ttgaatttta 


taacaagcca 


780 


aaaacagcgg 


atcatgtggt 


agaggaggaa 


gcacacgatg 


actggatcta 


a 


831 



<210> 15 
<211> 399 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 15 

tacatattgt cgactcactt cgtattgcaa gagctaaaaa agaccaggat taggaggtgc 60 
cttatgaaat cactagctag actactgatc attcatgttt ttatcagtat tttccttttc 120 
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ttcgccctta 


cttcaggagc 


tatttctcat 


acagttttac 


tactcctact 


cctctttctt 


180 


cctgcgctca 


ataaaggact 


tgagaaaata 


caatcaaaac 


ggatacctgt 


cctcaacgca 


240 


gccctcttct 


ttctcctcat 


atcctttcca 


caacttttaa 


ccaaccctgt 


ccaatggaaa 




ttttcaatat 


tcctagtcgt 


aaccatcatt 


tcaagtttgg 


cctacttcta 


taacttttat 


360 


caagtagtta aagaagtaga 


tcaaaaacag 


ttgatttag 






399 


<210> 16 
<211> 2256 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 16 
gatatgaagt 


ggacaaaaag 


agtaatccgt 


tatgegacca 


aaaatcggaa 


atcgccggct 


60 


gaaaacagac 


gcagagttgg 


aaaaagtctg 


agtttattat 


_ i_ _. i_ i_ i_ i_ _ i_ 
ctgtctctgt 


ttttgecatt 


JLZv 


tttttagtca 


attttgcggt 


cattattggg 


acaggcactc 


gctttggaac 


agatttagcg 


ion 
180 


aaggaagcta 


agaaggttca 


tcaaaccacc 


cgtacagttc 


ctgccaaacg 


tgggactatt 


r> a n 


tatgaccgaa 


atggagtccc 


gat t get gag 


gatgeaaect 


cctataatgt 


etatgeggtc 


■a n n 
300 


attgatgaga 


actataagtc 


ageaaegggt 


aagattcttt 


aegtagaaaa 


aacacaattt 


c: r\ 
3 DO 


aacaaggttg 


cagaggtctt 


tcataagtat 


ctggacatgg 


aagaatccta 


tgtaagagag 


/ion 

420 


caactctcgc 


aacctaatct 


caagcaagtt 


tcctttggag 


caaagggaaa 


tgggattacc 


/on 
480 


tatgccaata 


tgatgtctat 


caaaaaagaa 


ttggaagctg 


cagaggtcaa 


gggcrattgat 


540 


tttacaacca 


gtcccaatcg 


tagttaccca 


aac g gac aa t 


ttgettctag 


utttategge 


oUU 


ctagctcagc 


tccatgaaaa 


tgaagatgga 


agcaagagct 


tgc t gggaac 


ctctggaatg 


op 0 


gagagttcct 


tgaacagtat 


tettgeaggg 


acagaeggea 


ttattaccta 


tgaaaaggat 


*7i n 
/ ZU 


cgtctgggta 


atattgtacc 


eggaacagaa 


caagtttccc 


aacgaacgat 


ggacggtaag 


n O n 

780 


gatgtttata 


caaccatttc 


cagccccctc 


cagtccttta 


tggaaaccca 


gatggatget 


840 


tttcaagaga 


aggtaaaagg 


aaagtacatg 


acagegaett 


tggtcagtgc 


taaaacaggg 


900 


gaaattctgg 


caacaacgca 


acgaccgacc 


tttgatgcag 


atacaaaaga 


aggcattaca 


960 


gaggactttg 


tttggcgtga 


tatcctttac 


caaagtaact 


atgagecagg 


ttccactatg 


1020 


aaagtgatga 


tgttggctgc 


tgctattgat 


aataatacct 


ttccaggagg 


agaagtcttt 


1080 


aatagtagtg 


agttaaaaat 


tgeagatgee 


acgattcgag 


attgggacgt 


taatgaagga 


1140 
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+» 4— /-» 4— t^rST 4- rr 

LtyaCCyyCy 


rrr*s» rraa r^rrsa t~ 
y Cdy dciuyci L. 




caaggttttg 


cacactcaag 


taacgttggg 


1200 


atgaccctcc 


4- 1- ~i — \ ~\ *~i 

LLyayC o.o.a.0. 


yaLy yyay a.u 


gctacctggc 


ttgattatct 


taatcgtttt 


1260 


aaatttggag 


ttccgacccg 


4- #- 4- r*rt*~r+- +- 4— /r 

tCCCyyutCy 


aeggatgagt 


atgctggtca 


gcttcctgcg 




gataatattg 


tcaacattgc 


gcaaagctca 


tttggacaag 


ggatttcagt 


gacccagacg 


IjDU 


caaatgattc 


gtgcctttac 


agetattget 


aatgacggtg 


tcatgctgga 


gectaaattt 




attagtgcca 


tttatgatcc 


aaa t ga t caa 


actgetegga aatctcaaaa agaaattgtg 


IjUU 


ggaaatcctg 


tttctaaaga 


tgcagctagt 


etaactegga ctaacatggt 


tttggtaggg 




acggatccgg 


lit i . . 
tttatggaac 


catgtataac 


cacagcacag 


gcaagccaac 


tgtaactgtt 


1 con 


cctgggcaaa 


atgtagccct 


caagtctggt 


aeggctcaga 


ttgetgaega 


gaaaaatggt 


lODU 


ggttatctag 


tcgggttaac 


cgactafcatt 


ttctcggctg 


tatcgatgag 


teeggctgaa 


1 7An 

J. / ffcU 


aatcctgart 


4-4- « 4- « 4- 4- »4> 

tcaucccgca 


tgtgacggtc 


caacaacctg 


aacattattc 


aggtattcag 


i Ron 


ttgggagaat 


ttgccaa tec 


^ ^ #«rro d^r 

caccttygag 


egggcttcag ctatgaaaga 


ctctctcaat 


lO D \J 


cttcaaacaa 


cagctaaggc 


tttagagcaa 


gtaagtcaac 


aaagtcctta 


tcctatgcct 




agtgtcaagg 


atatttcacc 


tggtgattta 


gcagaagaat 


tgcgtcgcaa 


tcttgtacaa 


1980 


cccatcgttg 


tgggaacagg 


aacgaagatt 


aaaaacagtt 


ctgetgaaga 


agggaagaat 


2040 


cttgccccga 


accagcaagt 


ccttatctta 


tctgataaag cagaggaggt 


tccagatatg 


2100 


tatggttgga 


caaaggagac 


tgetgagace 


ettgetaagt 


ggctcaatat 


agaacttgaa 


2160 


tttcaaggtt 


cgggctctac 


tgtgcagaag 


caagatgttc 


gtgetaacac 


agctatcaag 


2220 


gacattaaaa 


aaattacatt 


aactttagga 


gactaa 






2256 



<210> 17 
<211> 660 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 17 

tttaatttgt caaatggaaa tagaatgaaa aatggaaata gaatttatag ttggaggttg 60 
tttatgtacg gtataataaa acgattaggt gatatattat tatctttaat agggataata 120 
atattgtgtc eggtttttat gataattgea attgegatta aacttgattc agaaggtccg 180 
gttatattta agcaaaaacg ctttggtatt cataaagaat acttctatat tttgaaattt 240 
aggtctatga aaatagatgc acctaaaaat gtggcgcctc gaaacttata taatccagag 300 
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caatggatta 


caaaagtagg 


ggctttcttg 


cgaaaaacat 


ctttggatga 


actaccacaa 


360 


ttgtttaata 


ttcttgttgg 


taatatgagt 


attgtaggtc 


ctagaccagc 


gggtataaat 


420 


gaactagatt 


tgattgcaga 


gagagataag 


tatggagcaa 


atgatatctt 


gccagggtta 


480 


actggatggg 


cacaaattaa 


cgggcgtgat 


actttgtctg 


ttgagatgaa 


gacggagtta 


540 


gatggctact 


atgttaaaca 


tctgtctttg 


ataatggata 


ttagatgtat 


agttaagaca 


600 


ataccttacg 


tactgaaacg 


aaaaggtatt 


gtagagggta 


gtggtaagaa 


agaaagttaa 


660 



<210> 18 

<211> 1251 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 18 



gaaagaaagt 


taaattggac 


aatgaaaata 


ctatttgttt 


gccaacatta 


taagccagaa 


60 


ccattcaggt 


tgtcagatat 


ttgtgaagat 


ttagttcgaa 


aagggcatga 


agtctctgtt 


120 


ttggctggga 


ttcctaatta 


ccctgaaggg 


aagatatatg 


cagattatcg 


tcataataaa 


180 


aaaagacgtg 


agattataga 


aggtgttacg 


atatatcgtt 


cttatacaat 


ccctagaaaa 


240 


aaaagtgttg 


tatttcgatt 


gttgaattat 


tttagctttg 


caattagttc 


tactttagga 


300 


gttttattgg 


ggaggtataa 


aacgaaagat 


ggatcgaatt 


ttgactgtgt 


attcgttaac 


360 


caattgtctc 


cagttatgat 


ggcatgggct 


ggtatggctt 


ataaaaaaaa 


atataagaaa 


420 


ccgatgtttc 


tatattgtat 


ggatgtttgg 


ccagatagtt 


taaccgtagg 


tggagtgaaa 


480 


caagatggct 


tgattttcaa 


gctgtttaaa 


tttatctcaa 


aaaaagttta 


ccgagctagt 


540 


gattatatat 


ttgtcactag 


tccatcattt 


aaaaattatt 


ttgtgaagca 


atttgacata 


600 


tccgaacaaa 


agattacata 


tttgccacaa 


tatgcagaag 


atctttttat 


ccctgatgaa 


660 


tctatagtta 


ataaagaaag 


tgttgaccta 


acttttgctg 


gtaatattgg 


caaagcacaa 


720 


aatttggaaa 


ctattttgaa 


agctgccagt 


ttgatagaga 


agaataccaa 


tttacccaag 


780 


aaaattcatt 


ttcattttgt 


tggagatggt 


acggaattgt 


taagcatgaa 


agcattagct 


840 


catgaattgg 


agttaaagaa 


tatttccttc 


tatggaagac 


gttctttgga 


ggaaatgcca 


900 


tccttctata 


aaaaatcaga 


tgctatgtta 


gtttctttaa 


taggagactc 


gatagtttct 


960 


cgtactatac 


ctgggaaggt 


acaatcttat 


atggcggcag 


gcaaaccaat 


tataggtgca 


1020 


atttcaggag 


atgctaaaat 


aattgtagaa 


gaagcaaatt 


gtggatatgt 


tagtcccgaa 


1080 



-14- 



WO 02/083855 



PCT/US02/11524 



cgagatgtaa aacaattggc aaaaaatatt tgtaaattta gtatgttatc tattaagaga 1140 
caaagagagt taggaaagaa agctcgttgt tactatgaaa atcacttttc aaaagagcag 1200 
tttatgctcg aactggagac atgtttagag agggaaagta agaaagaata a 1251 

<210> 19 

<211> 1128 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 19 



ggaagaagaa 


tgattaaagt 


attacatcta 


tttacaacac 


tagatagtgg 


tggagtagaa 


60 


agttttctat 


tcaactatta 


ttctcacatt 


gatagaaaaa 


aaattcaatt 


tgattttatt 


120 


gtgcctggaa 


aagaacaagg 


atttttagag gataaaatga 


aagaattggg 


tgcaaaggtt 


180 


tatcatgtgc 


ctctattaag 


gaaaaagcct 


ctacatcagt 


ttctctctct 


tgctagaata 


240 


ataaagaaag gaga t tat ga 


tatagttcat 


tgccatggct 


ataaatctgc 


aattggtctg 


300 


atcttatcta aaataattgg 


ttgtaaaatt 


agaattattc 


atagtcatat 


ggcttatgta 


360 


acagaaaaca gttttcaaaa 


agtattgcgt 


aaattagtaa 


caattttggt 


aaaaatctta 


420 


gcaactcatt 


ggtttgcatg 


tggggaagat 


tcggctaagt 


ggttatatgg 


agagaaagcg 


480 


tataaagacg gaaaaattga 


aattattttt 


aatgcaattg 


atttgaaaaa 


gtatcaattt 


540 


ttgtcagatg 


ttagagaaaa 


atgtcgtaga 


gaattagatg 


tgtcaaataa 


gttcgtatta 


600 


ggaaatatag 


ctcgcctatc 


agatcaaaaa 


aaccaaagtt 


atttatttaa 


cgttttaaaa 


660 


gaactcattt 


taatcaaacc 


aaatgttatt 


ttactcctag 


ttggtaatgg 


tgaggatgag 


720 


cagaaattaa 


aacagaaagc 


tttagaacta 


aatctgaccc 


catatgtgct 


atttttaggg 


780 


agaaggactg 


atatttctga 


tttattatct 


gcgatggatg 


tttttttgct 


tccgtctaaa 


840 


tatgaggggt 


tgcctgtttc 


tctagtagag 


gctcaggcat 


cgggattaca 


aattttatcg 


900 


tcagatacag 


tgacgcaaga 


agtagatgtg 


accaaaaaca 


ttagttactt 


acctatcaac 


960 


gaagagtctg 


tgttgctatg 


gaaagataaa 


gtactgtctt 


taacatctga 


ggaatgcaat 


1020 


cgttttgaaa 


taaataacag 


tatgacagat 


ggactctatg 


atatttgtta 


tcaagctagt 


1080 


aaattattga atcgttatca 


agaaatgtgt 


gtaataaagg 


agatatag 




1128 



<210> 20 
<211> 1245 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 20 



ttcgtgaaag ttgatagaat 


ttcatttata 


aaaaatacaa 


gttctctcta 


tattctgaat 


60 


attgttaaat 


tactatttcc 


tttattaaca 


ctcccgtatt 


tgacaagggt 


gctttcgcta 


120 


gacgcgtatg gaatggttat 


ttatgttaaa 


gcgttaatag 


cttatgttca 


actggtgatt 


180 


gattttggtt 


tcatgatatc 


agctacaaaa 


aatattgtaa 


atgcttgtac 


tactccctca 


240 


aagattggaa 


ggatagttgg 


agatactcta 


gttgaaaaaa 


tatttttatc tatcatttcg 


300 


attctaattt 


acaccatatt 


gatgtggcaa 


atcccaataa 


tgagagagaa 


tattcttttt 


360 


tcagtttttt 


atttgttagc 


tacagtgacc 


aatattttta 


tctttgactt 


tttatttcgt 


420 


ggaattgaaa agatgcatgc 


agttgcaatt 


ccttatatta 


tttctaaaac 


tatcattaca 


480 


attttgacat 


ttattgtagt 


aaaagatgat 


tcttctattt 


tatggattcc 


tatattggaa 


540 


ggaattggga 


atttagttgc 


tgcagtagtt 


tcttatagat 


tccttcatta 


ttatggaatt 


600 


aaattatcat 


tttcttatct 


gtctgtttgg 


gttaaagatt taaaggaatc ctctatttat 


660 


tttttatcca 


attttgcaac 


tactattttt 


ggcgtcttta 


cgacagtcat 


ttcgggtttt 


720 


tatttacaaa 


gtcaagagat 


agccttttgg 


gggatagcaa 


tgcaactgct 


ttcagcagca 


780 


aaatcattgt 


ataatcctat 


agcgaatagt 


ttatatccgc 


atatgatacg 


tactaaagat 


840 


atacaatcgg 


ttaagagtat 


taatcggatt 


atgtttattc 


ctattatctt 


tggagttttg 


900 


atagttttat 


tcttttcaaa 


tcaaattctt 


tctataattg 


gtggtgaaaa atataccgtt 


960 


tcagcagatt 


ttcttaagta 


cttattaccc 


gcttttgttg ctagttttta 


ttctatgatt 


1020 


tacggatggc 


ctgtcttagg 


agctattgat 


aaagtgaaag 


aaactacaat 


gacaactata 


1080 


ttagcttcga 


ttgtccaaac 


tttgggatta 


ggaatattta 


tcttgtctga 


taattttagt 


1140 


ttagtaacat 


tagctatttg 


ttcaagtatg 


tctgaggtgg 


tgttatggat 


tagccgttat 


1200 


ctaatttatt 


ttaagaaccg 


ttcattattt 


gttaggagta 


agtaa 




1245 



<210> 21 
<211> 5310 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 21 

aagtttatga ataaaggatt atttgaaaaa cgttgtaaat atagtattcg gaaattttca 60 
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ttaggtgttg 


cttctgttat 


gattggagct 


gcattctttg ggacaagtcc 


ggttcttgca 


120 


gatagcgtgc 


agtctggttc 


cacggcgaac 


ttaccagctg atttagctac 


tgctcttgca 


180 


acagcaaaag 


agaatgatgg 


gcgtgatttt 


gaagcgccta aggtgggaga 


agaccaaggt 


240 


tctccagaag 


ttacagatgg 


acctaagaca 


gaagaagaac tattagcact 


tgaaaaagaa 


300 


aaaccggctg 


aagaaaaacc 


aaaagaggat 


aaacctgcag ctgctaaacc 


tgaaacacct 


360 


aagacggtaa 


cccctgaatg 


gcaaacggta 


gcgaataaag agcaacaggg 


aacagtcact 


420 


atccgagaag 


aaaaaggtgt 


ccgctacaac 


caactatcct caactgctca 


aaatgataac 


480 


gcaggcaaac 


cagccctgtt 


tgaaaagaag 


ggcttgaccg ttgatgccaa 


tggaaatgca 


540 


actgttgatt 


taaccttcaa 


agatgattct 


gaaaagggca aatcacgctt 


tggtgtcttt 


600 


ttgaaattta 


aagataccaa 


gaataatgtt 


tttgtcggtt atgacaagga 


tggctggttc 


660 


tgggagtata 


aatctccaac 


aactagcact 


tggtatagag gtagtcgtgt 


tgctgctcct 


720 


gaaacaggat 


caacaaaccg 


tctctctatc 


actctcaagt cagacggtca 


gctaaatgcc 


780 


agcaataatg 


atgtcaatct 


ctttgacaca 


gtgactctac cagctgcggt 


caatgaccat 


840 


cttaaaaatg 


agaagaagat 


tcttctcaag 


gcgggctctt atgacgatga 


gcgaacagtt 


900 


gttagcgtta 


aaacggataa 


ccaagagggg 


gtaaaaacag aggatacccc 


tgctgaaaaa 


960 


gaaacaggtc 


ctgaagttga 


tgatagcaag 


gtgacttatg acacgattca 


gtctaaggtc 


1020 


ctcaaagcag 


tgattgacca 


agccttccct 


cgtgtcaagg aatacagctt 


gaacgggcat 


1080 


actttgccag 


gacaggtgca 


acagttcaac 


caagtcttta tcaataacca 


ccgaatcacc 


1140 


cctgaagtca 


cttataagaa 


aatcaatgag 


acaacagcag agtacttgat 


gaagcttcgc 


1200 


gatgatgctc 


acttaatcaa 


tgcggaaatg 


acagtacgct tgcaagttgt 


agacaatcaa 


1260 


ttgcactttg 


atgtgactaa 


gattgtcaac 


cacaatcaag tcactccagg 


tcaaaagatt 


1320 


gatgacgaaa 


gcaaactact 


ttcttctatt 


agtttcctcg gcaatgcttt 


agtctctgtt 


1380 


tctagtaatc 


aaactggtgc 


taagtttgat 


ggggcaacca tgtcaaacaa 


tacgcatgtc 


1440 


agcggagatg 


atcatatcga 


tgtaaccaat 


ccaatgaagg atttggctaa 


gggttacatg 


1500 


tatggatttg 


tttctacaga 


taagcttgct 


gctggtgttt ggagtaactc 


tcaaaacagc 


1560 


tatggtggtg 


gttcgaatga 


ctggactcgt 


ttgacagctt ataaagaaac 


agtcggaaat 


1620 


gccaactatg 


taggaatcca 


cagctctgaa 


tggcaatggg aaaaagctta 


taagggcatt 


1680 


gttttcccag 


aatacacgaa 


ggaacttcca 


agtgctaagg ttgttatcac 


tgaagatgcc 


1740 
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gagcaagaac 


taactgtaaa 


agatggtaaa 


attaccctag 


atcttctagc 


aaatcaacca 


3120 


tacgttctct 


atcgttcgaa 


acaaactaat 


cctgaaatgt 


catggagtga 


aggcatgeae 


3180 


atctatgacc 


aaggatttaa 


tageggtace 


ttgaaacatt 


ggaccatttc 


aggegatget 


3240 


tctaaggcag 


aaattgtcaa 


gtctcaaggg 


gcaaacgata 


tgettegtat 


tcaaggaaac 


3300 


aaagaaaaag 


ttagtctcac 


tcagaaatta 


actggcttga 


aaccaaatac 


caagtatgee 


3360 
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gtttatgttg 


gtgtagataa 


ccgtagtaat 


gccaaggcaa gtatcactgt 


gaatactggt 


3420 


gaaaaagaag 


tgactactta 


taccaataag 


tctctcgcgc tcaactatgt 


taaggcctac 


3480 


gcccacaata cacgtcgtga caatgctaca gttgacgata caagttactt 


ccaaaacatg 


3540 


tacgccttct 


ttacaactgg 


agcggacgtc 


tcaaatgtta ctctgacatt 


gagtcgtgaa 


3600 


gctggtgatc 


aagcaactta 


ctttgatgaa 


attcgtacct ttgaaaacaa 


ttcaagcatg 


3660 


tacggagaca 


agcatgatac 


aggtaaaggc 


accttcaagc aagactttga 


aaatgttgct 


3720 


cagggtatct 


tcccatttgt 


agtgggtggt 


gtcgaaggtg ttgaagataa 


ccgcactcac 


3780 


ttgtctgaaa 


aacacaatcc 


atatacacaa 


cgtggttgga atggtaagaa 


agtcgatgat 


3840 


gttatcgaag 


gaaattggtc 


actcaagaca 


aatggactag tgagccgtcg 


taacttggtt 


3900 


taccaaacca 


tcccacaaaa 


cttccgtttt 


gaagcaggta agacctaccg 


tgtaaccttt 


3960 


gaatacgaag 


caggatcaga 


caatacctat 


gcttttgtag tcggtaaggg agaattccag 


4020 


tcaggtcgtc 


gtggtactca 


agcaagcaac 


ttggaaatgc atgaattgcc 


aaatacttgg 


4080 


acagattcta 


agaaagccaa 


gaaggcaacc 


ttccttgtga caggtgcaga 


aacaggcgat 


4140 


acttgggtag 


gtatctactc 


aactggaaat 


gcaagtaata ctcgtggtga 


ttctggtgga 


4200 


aatgccaact 


tccgtggtta 


taacgacttc 


atgatggata atcttcaaat 


cgaagaaatt 


4260 


accctaacag 


gtaagatgtt 


gacagaaaat 


gctctgaaga actacttgcc 


aacggttgcc 


4320 


atgactaact 


acaccaaaga 


gtctatggat 


gctttgaaag aggcggtctt 


taacctcagt 


4380 


caggccgatg 


atgatatcag 


tgtggaagaa 


gcgcgtgcag agattgccaa 


gattgaagct 


4440 


ttgaagaatg ctttggttca gaagaagacg gctttggtag cagatgactt tgcaagtctt 


4500 


acagctcctg 


ctcaggctca 


agaaggtctt 


gcaaatgcct ttgatggcaa 


tgtgtctagt 


4560 


ctatggcata 


catcttggaa 


tggtggagat 


gtaggcaagc ctgcaactat 


ggtcttgaaa 


4620 


gaaccaactg 


aaatcacagg 


acttcgctat 


gttccgcgtg gatcaggttc 


aaatggtaac 


4680 


ttgcgagatg 


tgaaacttgt 


tgtgacagat 


gagtctggca aggagcatac 


ctttactgca 


4740 


actgattggc 


caaataacaa 


caaaccaaaa 


gatattgact ttggtaagac 


aatcaaggct 


4800 


aagaaaattg 


tccttactgg 


taccaagaca 


tacggagatg gtggagataa 


ataccaatct 


4860 


gcagcggaac 


ttatctttac 


tcgtccacag 


gtagcagaaa cacctcttga 


cttgtcaggc 


4920 


tatgaagcag 


ctttggttaa 


ggctcagaaa 


ttaacagaca aagacaatca 


agaggaagta 


4980 


gctagcgttc 


aggcaagcat 


gaaatatgcg 


acggataacc atctcttgac 


ggaaagaatg 


5040 
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gtggaatact ttgcagatta 


tctcaaccaa 


ttaaaagatt 


ctgctacgaa accagatgct 


5100 


ccaactgtag 


agaaacctga 


gtttaaactt 


agatctttag 


cttccgagca 


aggtaagacg 


5160 


ccagattata 


agcaagaaat 


agctagacca 


gaaacacctg 


aacaaatctt 


gccagcaaca 


5220 


ggtgagagtc aatctgacac agccctcatc 


ctagcaagtg 


ttagtctagc 


cctatctgct 


5280 


ctctttgtag 


taaaaacgaa 


gaaagactag 








5310 


<210> 22 
<211> 717 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 22 
aagggagagg 


atgaacctat 


gagaaaattt 


aaaatctttt 


tatttatcga 


agcctgtctt 


60 


ctgacaggag 


ctctgatttt 


gatggtatca 


gagcattttt 


cgcgttttct 


gctgatacta 


120 


ttcctctttt 


tgcttttgat 


tcgctactac 


actggtaaag 


agggaaataa 


tcttctttta 


180 


gtagcggcaa 


ccattctctt 


ctttttcatc 


gttatgctca 


atccttttgt 


gattctagct 


240 


atttttgttg 


cggttatcta 


tagcctcttt 


cttctttacc 


cgatgatgaa 


ccaggaaaaa 


n 


gagcagacca 


atttggtttt 


tgaagaggtc 


gtgacggtta agaaggagaa 


aaatcgttgg 


1 C f\ 

360 


tttggaaatc 


ttcatcattt 


ttcaagctac 


cagacttgcc 


aattcgatga 


tatcaatctc 


42 o; 


tttcgcttca 


tgggcaagga 


cactattcat 


ctggagaggg 


tcatcttaac 


caatcatgac 


480 


aatgtcatta 


tcctcagaaa 


gatggtagga 


acgaccaaaa 


tcatcgtacc 


tgtagatgtg 


540' 


gaagtcagtc 


tcagcgttaa 


ctgtctctat 


ggggatttga 


tttttttcaa 


ccagcccaag 


600 


cgagccctcc 


gcaatgaaca 


ctatcatcaa 


gaaacaaaag 


actatctcaa 


gagtaacaag 


660 


agtgtcaaga 


ttttcttgac 


cactatgatt 


ggtgatgtgg aggtggttag 


aggatga 


111 



<210> 23 
<211> 252 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 23 

gaggatacaa taatgaagaa aactgtttat aaaaaattgg gtatttcaat tattgcgagt 60 
actttattgg ctagccagtt atcgacagta tctgctttga gtgttatttc tagtacaggt 120 
gaagaatatg aggtaagtga gacactagaa aaaggtccag agtctaatga ttcttcatta 180 
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tctgagattt 


caccaacgta 


tggttcatac 


taccaaaagc 


aatcagaagt 


attatcggta 


240 


atgatgattt 


ga 










ZdZ 


<210> 24 
<211> 2361 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 24 
acattcaaag 


acaaggaaat 


aaagatgaat 


aagaaaatat 


tagaaacatt 


agagttcgat 


60 


aaggtcaagg 


ccttgtttga 


gcctcatttg 


ttgaccgagc 


agggcttgga 


gcaattgaga 


12 0 


caactggctc 


cgactgccaa 


agcagataaa 


atcaaacagg 


cttttgctga 


gatgaaggaa 


180 


atgcaggctc 


ttttcgtcga 


gcaaccgcat 


tttactattc 


tctcaactaa 


ggaaattgca 


240 


ggagtctgca 


agaggttgga 


gatgggagcg 


gatctcaata 


tcgaggagtt 


cctactcttg 


300 


aaacgcgtgc 


ttcttgccag 


ccgagaactt 


caaaattttt 


acaccaatct 


ggaaaatgtc 


360 


agcttggaag 


aattagccct 


ttggtttgag 


aaattacatg 


attttccgca 


attacaagga 


420 


aatcttcagg 


cctttaatga 


tgcgggtttc 


attgaaaatt 


ttgccagtga 


agaattggcg 


480 


cgaatccgtc 


gaaaaataca 


tgatagcgag 


agtcaggtac 


gcgatgtttt 


acaagacttg 


540 


ctcaagcaaa 


aagcgcagct 


gttgacggaa 


ggaattgttg 


ctagcagaaa 


tggccgtcag 


600 


gttttaccag 


tcaaaaacac 


ctaccgcaat 


aagattgcag 


gtgtcgttca 


tgatatttct 


660 


gctagtggaa 


acaccgtcta 


tatcgaaccc 


cgtgaggtag 


tcaaactgag 


cgaagaaatt 


720 


gctagtctgc 


gagcagatga 


gcgctatgaa 


atgcttcgca 


ttctccaaga 


aatttctgag 


780 


cgtgtccgcc 


ctcatgcggc 


tgagattgct 


aatgacgctt 


ggattatcgg 


tcatctggac 


840 


ttgattcgtg 


ccaaggttcg 


atttatccaa 


gaaagacaag 


cagtcgtgcc 


tcagctgtca 


900 


gaaaatcaag 


agattcaact 


gctccatgtc 


tgccatcctt 


tggtcaaaaa 


tgccgtcgca 


960 


aatgatgtct 


attttggtca 


agatttaaca 


gctattgtca 


ttacaggtcc 


caatacaggt 


1020 


gggaagacca 


tcatgctcaa 


aactctgggc 


ttgacacagg 


tcatggccca 


gtcaggattg 


1080 


ccgattttag 


cagacaaggg 


aagtcgtgtt 


ggtatttttg 


aagaaatctt 


tgctgatatt 


1140 


ggagatgagc 


agtctattga 


gcagagcttg 


tctaccttct 


ctagtcatat 


gaccaatatc 


1200 


gtggatattc 


ttggcaaggt 


caaccaacat 


tcactcttac 


ttttggatga 


gttgggggct 


1260 


ggtactgatc 


cccaagaggg 


agcagccctt 


gccatggcta 


ttctggagga 


ccttcgcctg 


1320 
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cgtcaaatca 


agaccatggc 


gacgacccac 


tatccagaac 


tcaaggccta 


cggtattgag 


1380 


acagcctttg 


tgcaaaatgc 


cagtatggag 


tttgatactg 


caactcttcg 


cccgacctat 


1440 


cgctttatgc 


ag§gtgttcc 


tggccgaagt 


aatgcctttg 


aaattgccaa 


acgtctaggc 


1500 


ctatctgaag 


ttatcgtagg 


agatgccagt 


cagcagatcg 


atcaggacaa 


tgacgtcaat 


1560 


cgtatcattg 


agcaattaga 


agagcagacg 


ctggaaagcc 


gcaaacgttt 


ggacaatatc 


1620 


cgtgaggtgg 


agcaagaaaa 


tctcaagatg 


aaccgtgcgc 


taaaaaaact 


ctacaacgag 


1680 


cttaatcgtg 


aaaaggaaac 


cgagcttaac 


aaggcgcgtg 


aacaggctgc 


tgagattgtg 


1740 


gatatggccc 


taagtgaaag 


tgaccagatt 


ctcaaaaatc 


tccacagtaa 


atcccaactc 


1800 


aagccccacg 


aaatcattga 


agccaaggcc 


aagttgaaaa 


aattggctcc 


tgaaaaagtg 


1860 


gacttgtcta 


aaaataaggt 


ccttcaaaag 


gccaagaaaa 


aacgagctcc 


aaaggtggga 


1920 


gatgatatcg 


tggttctcag 


ttatggtcag 


cgtggtacct 


tgaccagtca 


actcaaggac 


1980 


ggtcgctggg 


aagcccaagt 


tggcttgatt 


aagatgacct 


tggaagagaa 


agagtttgat 


2040 


cttgttcaag 


cccagcaaga 


aaaaccagtc 


aagaagaaac 


aggtcaatgt 


tgtgaaacga 


2100 


acttctgggc 


gaggacctca 


agctagactg 


gatcttcgag 


gcaagcgcta 


tgaagaagcc 


2160 


atgaatgagc 


tagatacctt 


catcgaccaa 


gccttgctta 


acaatatggc 


tcaagttgat 


2220 


atcatccatg 


gtatcggaac 


aggagtcatc 


cgtgaaggag 


ttaccaaata 


cttgcaaaga 


2280 


aacaaacatg 


tcaagagttt 


cggctatgcc 


ccacaaaatg 


ctggaggcag 


tggtgcgact 


2340 


attgtcactt 


ttaaaggata 


g 










<210> 25 
<211> 294 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 25 

cagctgaggc acgactgctt 


gtctttcttg 


gataaatcga 


accttggcac 


gaatcaagtc 


60 


cagatgaccg ataatccaag 


cgtcattagc 


aatctcagcc 


gcatgagggc 


ggacacgctc 


120 


agaaatttct 


tggagaatgc 


gaagcatttc 


atagcgctca 


tctgctcgca 


gactagcaat 


180 


ttcttcgctc 


agtttgacta 


cctcacgggg 


ttcgatatag 


acggtgtttc 


cactagcaga 


240 


aatatcatga 


acgacacctg 


caatcttatt 


gcggtaggtg 


tttttgactg 


gtaa 


294 



<210> 26 
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<211> 915 

<212> DNA 

<213> Streptococcus pneumoniae . 

<400> 26 



ttattggagg 


ttaggatgaa 


aaaactcccc 


ctagcaticct 


caggttytct. 


gc uaggucxg 


DU 


gcaggagctg 


gaaatcttat 


tttagatacg 


ttgccggttc 


tatcccatct 




ion 


attggtttgg 


ttttatggat 


ttactttcta 


attctgcatc 


tctxtaactg 


gaaagaaac c 


ion 
loll 


aagcaagaat 


tgaccaagcc 


ccctcttttg 


tcaggaatgg 


caacctttcc 


tatggccggg 


Z4fcU 


atgattttat 


cgacctatgt 


ctttcgcgta 


ttctcttatc 


ttccutxggt: 


age ac aaggg 


•inn 


atttggtggt 


tttcatttct 


cttggatttg 


accttgattg 


ctggttttac 


caccaagt u u 


■sen 


gcttgtccag 


ggcggagggt 


tcatgccact 


ccaagctgga 


cggttctcta 


t-y tygg gaca 




gcagtggctg 


ccttgaccta 


tcctctggta 


ggtattatcg 


aaattgccta 


tycyacctty 


*± o u 


agttttggtt 


ttctcttgac 


cttctatctc 


tatcccctta 


tttatagcga 


tttaaagaaa 


540 


catccactcc 


cactagcctt 


gcttggacaa 


gaaggaatct 


actgtgctcc 


tttctctcta 


600 

( 


ctcttggctt 


ctctagttcg 


agtaggagga 


accagcctgc 


cgacttgggt 


cttgattgtc 


660 


atgattttgg 


cttctcaatc 


cttctttttc 


tttgttttaa 


ctcgtctgcc 


caacatttta 


720 


aaacaaggtt 


ttcaaccagc 


cttctcagcc 


ctcaccttcc 


caaccattat 


cacagcgacc 


780 


tcgctcaaga 


tggctcaggg 


aattttgaaa 


cttccatttc tggattacct 


ggtattggct 


840 


gaaaccatta 


tatgcctaac 


tattttattc 


tttgtactag gtgcttatct 


gatttggtta 


900 


cgaaaaaagg 


tctag 










915 



<210> 27 

<211> 849 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 27 



tctatgtatc 


ttattgaaat 


tttaaaatct 


atcttcttcg gaattgttga 


aggaattacg 


60 


gaatggttgc 


cgatttccag 


tacaggtcac 


ttgattttag 


cagaggaatt 


catccaatac 


120 


caaaatcaaa 


atgaagcett 


tatgtccatg 


tttaatgtcg 


tgattcagct 


tggtgctatt 


180 


ttagcagtta 


tggtgattta 


ttttaacaag 


ctcaatcctt 


ttaaaccgac 


caaggacaaa 


240 


caggaagttc 


gtaagacttg 


gagactatgg 


ttgaaggtct 


tgattgetae 


tttaccttta 


300 


cttggtgtct 


ttaaatttga 


tgattggttt 


gatacccact 


tccataacat 


ggtttcagtt 


360 
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tgattatcta 


cggggttgcc 


ttratrtatt 

L. LLCXL' l_d L. L> 


L-y y aaciay ^-y 




420 


r% 4- 4- a ^* 

CytyctaLCy 


agccaagtgt 


aacagagttg 


yaCaayCLtC 


r*« 4- 4- sa 4- sa rtst f 




*± O w 


a 4™ n/trra z - " 4~ 4~ 

atcyyactct 


tccaagttct 


tgctctttta 


/™» a rm f~*t a t~* 4~ a 


yccyttcayy 


4- rrr~> sa (*»rra 4- 4- 




gtcggtggtt 


tgttaaatgg 


aaccagtcgt 


tcagttgtga 


cagaatttac 


cttctatctt 


600 


gggattcctg 


ttatgtttgg agctagtgcc 


ttaaagattt 


tcaaatttgt 


gaaagccgga 


660 


gaactcttga 


gctttgggca attgtttttg 


ctcttggtcg 


cgatgggagt 


agcttttgcg 


720 


gtcagcatgg 


tggctattcg 


cttcttgacc 


ag ctacgtya 


aaaaacacga 


*"t4- 4— /-» a ^ 4- 

cutcaccctL 


/ o u 


tttggtaaat 


accgtatcgt 


gcttggtagt 


gttttgctac 


tttacagttt 


tgtccgttta 


840 


tttgtataa 












849 


<210> 28 
<211> 939 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 28 
aatgatgagt 


ttgaagataa 


agggatgctg 


a+*aaaaa4~ ft fx 
dudaaaaLyy 


4~ a a 9 a sa sa sa a 


stasrrPAAa aa 
dcLcty uctctctclct ■ 


fin 


cgaaataatc 


tcctattagg 


agtggtattt 


+— 4* "i 4— 4~~ r>rr* a a 

Utcatuyyaa 


tgycyytaat 


yycyuatucy 


X Z U 


ctggtgtctc 


gcttgtatta 


tcgagtggaa 


4~ ^a a a 4™ /"» a a /*t 


a a a 4~ 4~ f^tf* 4- rra 
dddLLyLtya 


CUUtydtddy 


i Rn 
xou 


gaaaaagcaa 


cgttggatga 


ggctgacatt 


z^r ^ 4" #ra a «rta a 

yauyaacyaa 


ugaaaLi-yyc 


a /-« a a rt/~* 4— 4— 

acaaycctuc 


z u 


aatgactctt 


tgaataatgt 


agtgagtggc 


yatcctcyyt 


/-% f~r/~r a a fr a a a 4~ 

Cyyaayadat 


yaaydddddd * 


nn 


gggcgagcag 


agtatgcacg 


tatgttagaa 


-f- <-< /-i — i 4- rrsa rr/*» 


rrrrsa 4~ ncmcr a 

ygatgyyyod 


4~ rr r~ nnz* a a 4- r* 

uy uy y cictct lu 


J D U 


cccgttattg 


acgtggattt 


gccggtttat 




4" /fa a fra /Tff 4- 

c u yaayayy c 


dUCyudyudd 




ggggctgggc 


atctagaggg 


aacttctctg 


ccyatcggay 


*~rr-i a a 4** 4™ *"^<"ra r* 

ycciaLLcycic 


ccauguyyty 


*± o u 


attacggcac 


atacaggttt 


gccaacagct 


a a /~r ja 4- y-f-4 - 4-"t* sa 




UctclctL. L. Let del 




gttggggata 


agttttatgt 


gcacaatatc 


aaggaagtga 


tggcctatca 


agtggatcaa 


600 


gtaaaggtga 


ttgagccgac 


gaactttgat 


gatttattga 


ttgtaccagg 


tcatgattat 


660 


gtgaccttgc 


tgacttgtac 


gccatacatg 


atcaataccc 


atcgtctatt 


ggttcggggg 


720 


catcggatac 


cgtacgtagc 


agaggttgag 


gaagaattta 


ttgcagcaaa 


caaactcagt 


780 


catctctatc 


gctacctgtt 


ttatgtggca 


gttggtttga 


ttgtgattct 


tttatggatt 


840 


attcgacgct 


tgcgcaagaa 


gaaaaaacaa 


ccggaaaagg 


ctttgaaggc 


gctgaaagca 


900 
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gcaaggaagg 


aagtgaaggt 


ggaggatgga 


caacagtag 






939 


<210> 29 
<211> 903 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 29 
aggtggagga 


tggacaacag 


tagacgttca 


Cga.aad.ad.ay 


gCdOaaaaaa 


/ta a rra a a r* a i~ 
y dcty dctcK-d L, 


fin 


ccgctgatcc 


ttcttctgat 


tttcttagta 


ggacucgccg 


4— 4" y*r *~\ 4~* 4~ ^> 

tLyCgaLata 


4* a 4— 4~ ^t^t 4- 

uccacuggcg 


ion 
±z u 


tctcgttatt 


attatcgtat 


tgagtcaaac 


rra m t \ ♦* 9 +~ t" a 

y ay gt.Ua tua 


ddy ay u l. tya 


t" rra rra r« rrrr t~ f- 

tgayauggtu 


1 RO 
lOU 


tcccagatgg 


ataaggcaga 


acttgaggag 


cgtuyycgct 


4— f~f/Tf* t"/^aa rrr» 

tyyctCdayc 


4- +- /-» -a —j rf r*rr 
CtLCaduycg 


z *i u 


accttgaaac 


catctgaaat 


tcttgatcct 


+~ #~ a r* a rra t~xt~* 


a 9 rra rra a a a a 
aayayaaada 


rra a a rfnr'rr r» 

gaaaygcgc c 


inn 


tcagaatatg 


ccaatatgct 


aaaggtccat 


rra nprrna +* t* rr 
yayuyya l. ty 


rrr* t" a f* rTf* rrrra 


aa i— LL-cuyLy 




attgatcagg 


aaattccgat 


gtatgtcgga 


auyay u-y ay y 


cn—a. u. l, l. l. LL>a 


rra a a rtrrnrtf a 
y a.cicLy y y y a 


r± a \J 


gggctgttag 


aaggggcttc 


gctgcctgtt 


y y a.y y uyaaa 


ataUL-Ua Uct(_ 


ay LyaLL.au i_ 




gctcacagag 


gattgccaac 


ggcagaattg 


u uuay ut-aa l» 


4- rrrra t~ a a era +* 


rrn a a a 3 a CTC\f~\ 
y aaddaayyy 




gatatctttt 


atcttcacgt 


tttagatcag 


rr+"rrT~ +~ rrrrr* r* +* 
ytguLyyouL 


a r*r* a a rr 4™ rrrra 

dt-Cdag tyya 


tudgdcdycy 




acggtggagc 


cgaatgactt 


tgagcctgtc 


ttgattcaac 


atggggaaga 


ttatgcgacc 


660 


ttgttgactt 


gtacaccgta 


tatgattaac 


agtcatcgtc 


tgttggtacg 


tgggaagcgg 


720 


attccgtata 


cggcaccaat 


tgcagagcgg 


aatcgagcgg 


tgagagagcg 


tgggcaattc 


780 


tggttgtggt 


tattactagg 


agcgatggcg 


rf^*r»at~r , r« , t~'t~r» 
y uua LCL u 


4- r~* 4- 4— rrf" i 4- /-y 4- r=j 


tcycg t.y LdL 


O'iU 


cgtaatcgac 


ggattgtcaa 


aggactagaa 


aagcaattgg 


aggggcgtca 


tgtcaaggac 


900 


taa 












903 


<210> 30 
<211> 1347 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 30 
aaaataaaaa 


aaggagttcc 


ggtgatgaac 


aatattttag 


cgtttttaga 


aacaaaagtc 


60 


gctccgtttg 


gtgaaaaagt 


tggcaaccaa 


cggcatttga 


aagctattcg 


tgaaggattt 


120 


atgatggcaa 


tgcctttgat 


tttagtcggc 


tctttatttc 


ttattctaat 


cagttggcct 


180 
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caagaggctt 


ttacaaattg 


gctgaatagt 


gttggattgc 


taagtatctt 


gacaactatg 


240 


aatcagtcaa 


cagtagcgat 


tatctccttg 


gtcgcttgtt 


tcggtattgc 


ctacaggttg 


300 


tcggaaggat 


atggtacaga 


tggtccgtcg 


gcagggatca 


tagccttatc 


cagttttgta 


360 


ttgatggcac 


ctcgtttttc 


gagtatggtt 


tatgataaaa 


atggggagca 


ggtcaagcag 


420 


ttatttggcg 


gcgcaatacc 


attttctagc 


ctgaatgcat 


cttctttgtt 


tatggcgatt 


480 


actattggat 


tggttacagc 


agagatttat 


cgtatgttta 


tccagcgcgg 


aattacgata 


540 


aaaatgccaa 


gtggtgtccc 


agatgtagta 


agtaaatcat 


tttcagctct 


tttatctggt 


600 


tttactactt 


ttgttttgtg 


ggctttggtc 


ttaaaaggtc 


ttgaagcggc 


aggagttgca 


660 


ggaggtctca 


acggactcct 


aggtgcaatt 


gttggaacac 


cgcttaagtt 


aattgcagga 


720 


acgcttccag 


gtatgattct 


atgtgttatt 


gtaaactcat 


tcttttggtt 


ctgtggagtt 


780 


aatgggggac 


aagttttaaa 


tgcttttgta 


gacccagttt 


ggttacaatt 


tactacagaa 


840 


aaccaagaag 


ctgtggctgc 


aggacaaaca 


ctccaacaca 


ttattacatt 


accgtttaaa 


900 


gatttatttg 


tatttattgg 


tggcggtgga 


gcgactattg 


gtcttgcgat 


ttgtctcttc 


960 


ctatttagta 


agagtcgtgc 


gaataaaaca 


ttaggtaagc 


tagctattat 


accgtctatt 


1020 


tttaatatca 


atacagctat 


tctatttacg 


tttccaacag 


ttttaaatcc 


gattatgctg 


1080 


attccgttta 


ttgctactcc 


tacaatcaat 


gccttgatta 


cctatgtatc 


aatggctgta 


1140 


ggattagtac 


cctatacaac 


aggtgtaatc 


cttccgtgga 


caatgccacc 


gattatagga 


1200 


ggcttccttg 


caacaggggc 


tagttggcga 


ggagctctat 


tacaagttgt 


tttgattttg 


1260 


gtttctgtag 


caatttatta 


tccattcttc 


aaaattgcag 


ataaacgcaa 


tcttgaaaaa 


1320 


gaaaaagcta 


ctgttggagg 


gaaataa 








1 *5 A 1 

1j4 / 


<210> 31 1 
<211> 1701 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 31 
attttttata 


ggaggagttt 


tatggataag 


ctagtcgctg 


ccattgaaaa 


gcaacaaggg 


60 


aaatttgaaa 


aaatttctac 


taataactat 


atgatggcta 


ttaaagatgg 


attcattgct 


120 


actatgcctt 


taattatgtt 


ttcaagcttt 


ttgatgatta 


ttattatgat 


tcctaaaaat 


180 


ttcggagtag agttaccgag 


tccagctatt 


gtctggatga 


gaaaagtgta 


tatgttaacc 


240 
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atgggagttt 


tgggtattat 


tgtttcaggg 


actgttggaa 


agtcattagt 


tggaaatgtt 


300 


aacagaaaaa 


tgcctcacgg 


aaaggtaata 


aatgatattt 


ctgcaatgtt 


ggcagccata 


360 


tgtagttatc 


tggtattaac 


tgtaacgctt 


gtagttgatg agaagacggg atctacaagt 


420 


ttgtcgacaa 


actatttagg 


atctcaagga 


ttgataactt cgtttgtcag tgcctttatt 


480 


actgtaaatg 


tttaccgatt 


ctgtattaag 


cgagacatta 


ctattcattt 


acctaaggaa 


540 


gttcctgggg 


ctatatcaca 


agcttttaga 


gatattttcc 


ctttttcttt 


tgttttactt 


600 


attagtggtt 


tgttagatat 


tgtatctcgg 


tttagtttag 


atgttccttt 


tgcccaagta 


660 


tttcaacaac 


tattgactcc 


tatttttaag 


ggggcagaat 


catatcctgc 


tatgatgttg 


•720 


atttggttta 


tgtgtgcttt 


gctttggttt 


gttggaattc 


atggaccatc 


tattgtctta 


780 


cctgctgtta 


cagctttgca 


actgagcaat 


atggaagaga 


atgctcaact 


tcttgcaaat 


840 


gggcagttcc 


cttatcattc 


tttaacacct 


aatttcggga 


attatatcgc 


tgctattgga 


900 


ggaacggggg 


ctacctttgt 


tgtaccattt 


attttgattt 


tctttatgcg gtctaaacaa 


960 


ttaaaatcgg 


taggtaaagc 


tacaattact 


cctgttttat 


ttgcggtaaa 


tgaacctctt 


1020 


ctatttggta 


tgcctgttat 


tttgaatccc 


tatctttttg 


tccctttttt 


gatgactcca 


1080 


ccagtgaatg 


tatttctagg 


aaaggtcttt 


attgatttct 


ttggaatgaa 


tggattttat 


1140 


atccagttac 


cttggacctt 


tcctggtccc 


ttgggattgt 


taattggaac 


gaattttcaa 


1200 


cttatctcct 


ttgtattttt 


atctttgatt 


ttagttgtcg 


acatattgat 


ttatttgcca 


1260 


ttctgtagag 


cgtatgatag 


acagttactg 


gtgaaagaag 


atattgcaag ctcaaatgat 


1320 


attattttag 


aggaggatac 


aagtgaaata 


attcctggtg 


agatagatga 


aataaaaagt 


1380 


aaggagttga 


aagtactggt 


tctttgtgca 


gggtctggaa 


caagtgcgca 


attagccaat 


1440 


gcaattaacg 


agggggctaa 


cttaacagag 


gttagagtga 


ttgcgaattc 


aggagcgtac 


1500 


ggagctcatt 


atgatattat 


gggtgtttat 


gatttaatta 


ttctggcccc 


acaagttcgg 


1560 


agttattata 


gagagatgaa 


ggtggatgca 


gaaagattag 


gtattcagat 


agttgctacc 


1620 


agaggaatgg 


aatatattca 


tttaacaaag 


agtccaagta 


aagccttaca 


atttgtattg 


1680 


gagcattacc 


aagctgtgta 


g 








1701 



<210> 32 

<211> 1704 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> ' 32 
gaagcgaatg 


aagagagtaa 


gatgaaagaa 


gctataattg 


agtggaagga 


tttctctttc 


60 


cggtatgaaa 


cacaacaaga 


accgaccttg 


caagggatag 


acttgaccat 


ttacaaggga 


120 


gagaaagtct 


taattgttgg 


accatctggg 


tcaggtaaat 


ctaccttggg 


tcagtgtttg 


180 


aatgggatta 


ttcccaatat 


ttacaagggt 


cagacatatg 


gagaattttt 


gataaagggt 


240 


caagtagcct 


ttgatatgag 


catctatgat 


aagtctcatc 


tggttagcac 


agttttgcag 


300 


gatacagatg 


ggcagtttat 


tggcttgtct 


gtggcagaag 


atttggcgtt 


tgctctggaa 


360 


aatgatgtga 


cagccctaga 


tgagatgaaa 


ggtcgtgttt 


ataaatgggc 


tgaaaagctg 


420 


gaccttcttc 


ctttactgga 


tcagcgtcct 


caggatttgt 


caggtggaca 


aaagcagcga 


480 


gtcagtctgg 


ctggtgtctt 


gattgatgaa 


agtccgattc 


tcttgtttga 


tgagccactc 


540 


gccaatctag 


atcccaagtc 


aggtcaggat 


attatcgaat 


tgattgacca 


gattcataag 


600 


gaagagggga 


cgacgactct 


tattatcgag 


caccgtttgg 


aggacgttct 


gcatcgccct 


660 


gtggatcgga 


ttgtcttgat 


aaacgatggt 


cgtatccttt 


ttaatgggag 


ccctgaccag 


720 


ttgcttgcga 


ctgatttatt 


gactcaaaat 


ggaattcgag 


aaccccttta 


tctaacgact 


780 


ctccgtcaat 


taggtgtgga 


cttagtcaag 


gaagaacaat 


tagcgaatct 


ggataacttg 


840 


tctatctcaa 


aaggtcaggt 


tcagttgcag 


aatgaactgg 


caaaagaaac 


cccagcattg 


900 


cagtcactct 


ttagactaga 


ggaagtatct 


ttttcttatg 


atgatagacc 


gattttaaaa 


960 


tccctacatt 


tagatattaa 


aaagggtgaa 


aagattgcta 


ttgtcggaaa 


aaatggagca 


1020 


gggaaatcaa 


ctctagccaa 


ggctataagt 


agctttattc 


agacggaagg 


acgctatctt 


1080 


tgggaaaaac 


aggatataaa 


aggcgattct 


gttgcagagc 


gggcggaacg 


agtaggatat 


1140 


gtgctacaaa 


atcctaatca 


aatgatttca 


accaatatga 


tttttgatga 


ggtggctcta 


1200 


gggctccgtt 


tgcgaggtgt 


ggatgagaag 


gaaattgaaa 


cgagagtata 


tgaaaccttg 


1260 


aaaatctgtg 


gactttatga 


attccgtaat 


tggcctattt 


ctgccctgtc 


atttggtcag 


1320 


aaaaaacgtg 


tcaccattgc 


ttcaattttg 


gtcttaggag 


ctgaaattat 


tctcctagat 


1380 


gaaccgactg 


caggtcaaga 


tcagaagaac 


tatactgaga 


ttatggaatt 


tctcgaagag 


1440 


ttacatcaaa 


aagggcatac 


cattgtcatg 


attacccatg 


atatgcaatt 


gatgctggat 


1500 


tattcagacc 


gggtccttgt 


catggtggat 


ggagaattga 


ttgccgatac 


tgttccagcc 


1560 


agtctgttga 


gcgatcctga 


gctgttagta 


aaagccaatc 


taaaagaaac 


ctccatcttt 


1620 
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aacttggcta agaaactaga tgtggatcca ctggatttaa cggcatttta caaagaaagg 1680 
agagagggat gcaagctaaa ttaa 1704 

<210> 33 

<211> 1668 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 33 



gagatattcc 


gcgattattt 


ttcggaggaa 


aaagaaatgt 


ccattaattg 


gcaggaaatt 


60 


ttatttcact 


ttttaggtgg 


tctggggcta 


ttcttatata 


gcatcaagac 


catgggagac 


120 


ggtttacaac 


aagctgctgg 


agatcgcctt 


cgtttttaca 


ttgacaaata 


tactagtaat 


180 


cctttctttg 


gagttctggt 


tggtattggg 


atgactgctc 


taattcagtc 


tagttctggt 


240 


gtaacagtta 


tcacagtcgg 


cctggtcagt 


gccggtctct 


taaccttacg 


tcaggctatc 


300 


gggattgtca 


tgggtgctaa 


tattgggaca 


actgtcacat 


cctttctcat 


cggttttaaa 


360 


ttaggtaact 


atgccctacc 


tatgctcttt 


atcggtgccg 


tctgtctttt 


ttttacgaaa 


420 


aatcggacag 


tcaataatat 


cggacgcatc 


ctctttggtg 


tcggtggtat 


cttttttgcc 


480 


ctcaatctca 


tgagcggcgc 


aatggctcca 


ctcaaggatt 


tacaggtctt 


taaggactat 


540 


atgattgagc 


taagtaagaa 


tcctgttttg 


ggtgtctttg 


tcggtactgg 


cttgaccttg 


600 


ctaattcaag 


cttcttcggc 


taccattggg 


attttacaaa 


acctctacgc 


cggcaatcta 


660 


attgatctac 


agggagcttt 


gccagttcta 


tttggtgaca 


atatcgggac 


aaccattaca 


720 


gccatcattg 


cctctttagg 


ggctaatatt 


gcagctaaac 


gggtagcagg 


agctcatgtt 


780 


gccttcaacg 


ttatcggaac 


agttgtctgc 


gttatctttc 


tagttccttt 


tactgtcctg 


840 


attcattggt 


ttgaagctac 


gctaaatcta 


gcaccggaaa 


tgaccatcgc 


ctttgctcac 


900 


ggaaccttta 


atattaccaa 


caccattgtc 


caatttccat 


ttateggagc 


tctggcttac 


960 


tttgtaacca 


agattattcc 


tggagaggac 


gaggttgtca 


aatacgaacc 


cttatatctt 


1020 


gatgaacatt 


tcatcaaaca 


ggccccatct 


atcgctctag 


gaaatgctaa 


gaaagagctc 


1080 


ttgcacttag 


gaaactacgc 


tgctaaagcc 


tttgaccttt 


cctataagta 


catcattgac 


1140 


ttggatgaaa 


aagttgctga 


aaaagggcat 


aaaaccgaag 


aagcaattaa 


caccatcgat 


1200 


gagcaattaa 


cacgttatct 


cattgccctt 


tcaagcgaag 


ctctcagcca 


aaaagaaagt 


1260 


gaagtgctta 


ccaatatcct 


tgattcctcc 


cgtgatttgg 


aacggattgg 


agaccacacg 


1320 
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gaggctctac tcaatctgac tgactatctt 


caacggaaaa 


atgttgaatt 


ttctgatgcc 


1380 


gccttgaaag aattagagga agtttaccgc 


caaactagtg 


actttatcaa 


agatgctctg 


1440 


gatagtgtgg aaaacaatga tattgaaaaa 


gcacgcagtc 


ttgtagaacg 


tcatgaagca 


1500 


atcaataaga tagaacgtgt tctcagaaaa 


acccacatca 


aacgcctcaa 


caaaggcgaa 


1560 


tgttcaacac aagctggggt caactttatc 


gacatcatct 


cacactacac 


tcgtgtatca 


1620 


gaccacgcta tgaaccttgc tgaaaaggtt 


tttgcagaac 


aaatctaa 




1668 



<210> 34 

<211> 4989 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 34 



gaggagaaaa 


tgaagaatcc 


attttttgaa 


agacgttgtc 


gttacagtat 


tcgtaagtta 


60 


tcagtaggag 


cctgctcgct 


gatgattggt 


gctgttttat 


ttgctggtcc 


agccttggct 


120 


gaagaaactg 


cagttcctga 


aaatagcgga 


gctaatacag 


agcttgtttc 


aggagagagt 


180 


gagcattcga 


ccaatgaagc 


tgataagcag 


aatgaagggg 


aacatgctag 


agaaaacaag 


240 


ctagaaaagg 


cagaaggagt 


agcgatagca 


tctgaaactg 


cttcgccagc 


aagcaatgaa 


300 


gctgcaacta 


ctgaaactgc 


agaagcagct 


agcgcagcta 


aaccagagga 


aaaagcaagt 


360 


gaggtggttg 


cagaaacacc 


atctgcagaa 


gcaaaaccta 


agtctgacaa 


ggaaacagaa . 


420 


gcaaagcccg 


aagcaactaa 


ccaaggggat 


gagtctaaac 


cagcagcaga 


agctaataag 


480 


actgaaaaag 


aagtccagcc 


agatgtccct 


aaaaatacag 


aaaaaacatt 


aaaaccaaag 


540 


gaaatcaaat 


ttaattcttg 


ggaagaattg 


ttaaaatggg 


aaccaggtgc 


tcgtgaagat 


600 


gatgctatta 


accgcggatc 


tgttgtcctc 


gcttcacgtc 


ggacaggtca 


tttagtcaat 


660 


gaaaaagcta 


gcaaggaagc 


aaaagttcaa 


gccttatcaa 


acaccaattc 


taaagcaaaa 


720 


gaccatgctt 


ctgttggtgg 


agaagagttc 


aaggcctatg 


cttttgacta 


ttggcaatat 


. 780 


ctagattcaa 


tggtcttctg 


ggaaggtctc 


gtaccaactc 


ctgacgttat 


tgatgcaggt 


840 


caccgtaacg 


gggttcctgt 


atacggtaca 


ctcttcttca 


actggtctaa 


tagtattgca 


900 


gatcaagaaa 


gatttgctga 


agctttgaag 


caagacgcag 


atggtagctt 


cccaattgcc 


960 


cgtaaattgg 


tagacatggc 


caagtattat 


ggctatgatg 


gctatttcat 


caaccaagaa 


1020 


acaactggag 


atttggttaa 


acctcttgga 


gaaaagatgc 


gccagtttat 


gctctatagc 


1080 



-30- 



WO 02/083855 



PCT/US02/11524 



aayyaatiatg 


ctgctaaggc 


aaaccatcca 


atcaagtatt 


cttggtacga 


tgccatgacc 


i i a n 
JL14fcU 


tafcaacfcatg 


gacgttatca 


tcaagatggt 


t tgggagaa t 


acaactacca 


attcatgcaa 


1 o n 


ccagaaggag 


afcaaggfctcc 


ggcagataac 




actttaactg 


ggataaggct 


1260 


aaaaatgatt 


acactattgc 


aactgccaac 


tggattggtc 


gtaatcctta 


tgatgtattt 


1320 


gcaggtttgg 


aafctgcaaca 


gggtggttcc 


tacaagacaa 


aggttaagtg 


gaatgacatt 


1380 


ttagacgaaa 


atgggaaatt 


gcgcctttct 


cttggtttat 


ttgccccaga 


taccattaca 


1440 


agtttaggaa 


aaactggtga 


agattatcat 


aaaaatgaag 


atatcttctt 


tacaggttat 


1500 


caaggagacc 


ctactggcca 


aaaaccaggt 


gacaaagatt 


ggtatggtat 


tgctaaccta 


1560 


gttgcggacc 


gfcacgccagc 


ggtaggtaat 


acttttacta 


cttcttttaa 


tacaggtcat 


1620 


ggtaaaaaat 


ggttcgtaga 


tggtaaggtt 


cctaaggatt 


ctgagtggaa 


ttatcgttca 


1680 


gtatcaggtg 


ttcttccaac 


atggcgctgg 


tggcagactt 


caacagggga 


aaaacttcgt 


1740 


gcagaatatg 


attttacaga 


tgcctataat 


ggcggaaat t 


cccttaaatt 


ctctggtgat 


•i o n o 

1800 


gfcagccggta 


agacagatca 


ggatgtgaga 


ctttattcta 


ctaagttaga 


agtaactgag 


1860 


aagaccaaac 


ttcgtgttgc 


ccacaaggga 


ggaaaaggt t 


ctaaagttta 


tatggcattc 


1920 


tctacaactc 


cagactacaa 


attcgatgat 


gcagatgcat 


ggaaagagct 


aaccctttct 


1980 


gacaactgga 


caaafcgaaga 


atttgatctt 


agctcactag 


cgggtaaaac 


catctatgca 


2040 


gtcaaactat 


ttttcgagca 


tgaaggtgct 


gtaaaagatt 


atcagtttaa 


cctaggacaa 


2100 


ttaactatct 


cggacaatca 


ccaagagcca 


caatcgccga 


caagcttttc 


tgtagtgaaa 


2160 


caatctctta 


aaaatgccca 


agaagc ggaa 


gcagttgtgc 


aatttaaagg 


caacaaggat 


2220 


gcagatttct 


atgaagttta 


tgaaaaagat 


ggagacagct 


ggaaattact 


aactggctca 


2280 


tcttctacaa 


ctatttatct 


accaaaagtt 


agccgctcag 


caagtgctca 


gggtacaact 


2340 


caagaactga 


aggttgtagc 


agtcggtaaa 


aatggagttc 


gttcagaagc 


tgcaaccaca 


2400 


acctttgatt 


ggggtatgac 


tgtaaaagat 


accagcctac 


caaaaccact 


agctgaaaat 


2460 


atcgttccag 


gtgcaacagt 


tattgatagt 


actttcccta 


agactgaagg 


tggagaaggt 


2520 


attgaaggta 


tgttgaacgg 


taccattact 


agcttgtcag 


ataaatggtc 


ttcagctcag 


2580 


ttgagtggta 


gtgtggatat 


tcgtttgacc 


aagccacgta 


ccgttgttag 


atgggtcatg 


2640 


gatcatgcag 


gagctggtgg 


tgagtctgtt 


aacgatggct 


tgatgaacac 


taaagacttt 


2700 
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gacctttatt 


ataaagatgc 


agatggtgag 


tggaagctag 


ctaaggaagt 


ccgtggtaac 


2760 


aaagcacacg 


tgacagatat 


cactcttgat 


aaaccaatca 


ctgctcaaga 


ctggcgcttg 


2820 


aatgttgtca 


cttctgacaa 


tggaactcca 


tggaaggcta 


ttcgtatcta 


taactggaaa 


2880 


atgtatgaaa 


agcttgatac 


tgagagtgtc 


aatattccga 


tggccaaggc 


tgcagcccgt 


2940 


tctctaggca 


ataacaaggt 


acaagttggc 


tttgcagatg 


taccggctgg 


agcaactatt 


3000 


accgtttatg 


ataatccaaa 


ttctcaaact 


ccgctcgcaa 


ccttgaagag 


cgaagttgga 


3060 


ggagacctag 


caagtgcacc 


attggatttg 


acaaatcaat 


ctggtcttct 


ttattatcgt 


3120 


acccagttgc 


caggcaagga 


aattagtaat 


gtcctagcag 


tttccgttcc 


aaaagatgac 


3180 


agaagaatca 


agtcagtcag 


cctagaaaca 


ggacctaaga 


aaacaagcta 


cgccgaaggg 


3240 


gaggatttgg 


accttagagg 


tggtgttctt 


cgagttcagt 


atgaaggagg 


aactgaggac 


3300 


gaactcattc 


gcctaactca 


cgcaggtgta 


tcagtatcag 


gttttgatac 


gcatcataag 


3360 


ggagaacaga 


atcttactct 


ccaatatttg 


ggacaaccgg 


taaatgctaa 


tttgtcagtg 


3420 


actgtcactg 


gccaagacga 


agcaagtccg 


aaaactattt 


tgggaattga 


agtaagtcag 


3480 


gaaccgaaaa 


aagattacct 


agttggtgat 


agcttagact 


tgtctgaagg 


acgctttgca 


3540 


gtggcttata 


gcaatgacac 


catggaagaa 


cattccttta 


ctgatgaggg 


agttgaaatt 


3600 


tctggttacg 


atgctcaaaa 


gactggtcgt 


caaaccttga 


cgcttcatta 


ccaaggccat 


3660 


gaagttagct 


ttgatgtttt 


ggtatctcca 


aaagcagcat 


tgaacgatga 


gtacctcaaa 


3720 


caaaaattag 


cagaagttga 


agctgctaag 


aacaaggtgg 


tctataactt 


tgcttcatca 


3780 


gaagtaaaag 


aagccttctt 


gaaagcaatt 


gaagcggccg 


aacaagtgtt 


gaaagaccat 


3840 


gaaactagca 


cccaagatca 


agtcaatgac 


cgacttaata 


aattgacaga 


agctcataaa 


3900 


gctctgaatg 


gtcaagagaa 


atttacggaa 


gaaaagacag 


agcttgatcg 


cttaacaggt 


3960 


gaggttcaag 


aactcttggc 


tgccaaacca 


aaccatcctt 


caggttctgc 


cctagctccg 


4020 


cttcttgaga 


aaaacaaggc 


cttggttgaa 


aaagtagatt 


tgagtccaga 


agagcttaca 


4080 


acagcgaaac 


agagtctaaa 


agatctggtt 


gctttattga 


aagaagacaa 


gccagcagtc 


4140 


ttttctgata 


gtaaaacagg 


tgttgaagta 


cacttctcaa 


ataaagagaa 


gactgtcatc 


4200 


aagggtttga 


aagtagagcg 


tgttcaagca 


agtgctgaag 


agaagaaata 


ctttgctgga 


4260 


gaagatgctc 


atgtctttga 


aatagaaggt 


ttggatgaaa 


aaggtcaaga 


tgttgatctc 


4320 


tcttatgctt 


ctattgtgaa 


aatcccaatt 


gaaaaagata 


agaaagttaa 


gaaagtattt 


4380 
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ttcttacctg aaggcaaaga 


yycayLdyaa 




aaCaaaCyyd 


uayt.cat.gtL. 


AAAC\ 


atctttacag cacctcactt 






atgaatctgc 


tgaaaaacca 


a Kf\n 
4toUU 


caacctgcta 


aaccagcacc 


acaaaacaca 


gtccttccaa 


aacctactta 


tcaaccgact 


40bU 


tctgatcaac 


aaaaggctcc 


taaattggaa 


gttcaagagg 


aaaaggttgc 


ctttcatcgt 


4620 


caagagcatg aaaatactga 


gatgctagtt 


ggggaacaac 


gagtcatcat 


acagggacga 


a e o rs 

4680 


gatggactgt taagacatgt 


ctttgaagtt 


gatgaaaacg 


gtcagcgtcg 


tcttcgttca 


4740 


acagaagtca 


tccaagaagc 


gattccagaa 


attgttgaaa 


ttggaacaaa 


agtaaaaaca 


4800 


gtaccagcag 


tagtagctac 


acaggaaaaa 


ccagctcaaa 


atacagcagt 


taaatcagaa 


4860 


gaagcaagca 


aacaattgcc 


aaatacagga 


acagctgatg 


ctaatgaagc 


cctaatagca 


4920 


ggcttagcca 


gccttggtct 


tgctagttta 


gccttgacct 


tgagacggaa 


aagagaagat 


4980 


aaagattaa 












4989 


<210> 35 
<211> 1029 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 35 
gcaagcttcc 


ttcctctgat 


tttcaaacaa 


aaatctctca 


ttgcttacat 


tgttctctca 


60 


agcttattgg 


tcactattat 


caatataggt 


ggttcttact 


atctccaagg 


aatcttggat 


1 Oft 

120 


gaatacattc 


caaatcagat 


gaaatcaact 


ttaggaatca 


tctcagttgg 


tctggttatc 


180 


acctatatcc 


tccaacaagt 


catgagcttc 


t ccagagat t 


atctcctaac 


cgttctgagt 


O A f\ 


cagagattaa 


gtattgatgt 


gattttatcc 


tatactCyCC 




acttcccatg 


"3 f\ f\ 


tctttctttg 


cgacacgtcg 


tacaggagaa 


atcatttcac 


gattcacaga 


cgctaactct 




attatagatg 


ccttggcttc 


taccattctt 


tCtCLttCtC 




nautctgatt: 




cttgtaggag 


gcgtcttact 


ggcacaaaac 


cctaatctct 


tccttctttc 


tcttatttcc 


480 


attcctatat 


acatgttcat 


catcttttct 


tttatgaaac 


ctttcgaaaa 


aatgaaccat 


540 


gatgtcatgc 


aaagtaattc 


tatggttagc 


tctgccatta 


tcgaagatat 


caacgggatt 


600 


gaaactataa 


agtcgctcac 


gagtgaagaa 


aatcgctatc 


aaaatataga 


cagcgaattt 


660 


gtagattatt 


tggaaaaatc 


ctttaagctc 


agtaaatatt 


ctattttaca 


aacgagttta 


720 


aagcagggaa 


caaaattagt 


tctgaatatc 


cttatcctat 


ggtttggcgc 


tcaattagtc 


780 
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atgtcaagta 


aaatttctat 


cggtcagctg 


attaccttta 


acacactttt 


ttcttacttt 


840 


acaactccta 


tggaaaatat 


tatcaacctc 


caaaccaaac 


tccaatctgc 


gaaggtcgct 


900 


aataaccgtt 


tgaacgaagt 


ctatctagtc 


gaatctgaat 


ttcaagttca 


agaaaaccct 


960 


gttcattcac 


attttttgat 


gggcgatatt 


gaatttgatg 


acctttctta 


taagtatggt 


1020 


tttggatga 












1029 


<210> 36 
<211> 288 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 36 
ggtcttgggg 


taaaaaaaca 


aaaggcttgc 


ttttcagcca 


tagaggaggt 


catcatgtat 


60 


aaacacttat 


ttttcctaga 


ttccaaaact 


ttagatcggt 


tgacacccta 


tattctagtc 


120 


ttggcttctg 


acaccattgc 


ttttaatgtt 


tttgtgctaa 


cctttgtatc 


tgcggtggtt 


180 


tttaatttcc 


taaattccat 


gctagcttta 


afcggctatat 


tcataggggc 


tggctatgtg 


240 


gtcggatttt 


ggttactaat 


actcaatgaa 


aatcaaagag 


caaactag 




288 


<210> 37 
<211> 648 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 37 
cgtgtaggaa 


gtctgtttgt 


tgaggaggat 


aa u c z car gg 


agtttcttga 


taaatttcat 


60 


gccttgtgtt 


ttggattttt 


agtactaata 


attgtcatta 


cagttcctta 


tacgattaac 


120 


catgggggtt 


tttttcaaaa 


tgaatctgca 


cugatccttg 


taagtctxct: 


tgtaacctcg 


*l O A 

180 


ctgagtgttg 


cttatgctag 


aaagtttgaa 


atgatttctt: 


ttgggatgtt 


aagcaagaaa 


240 


caacttttgc 


ttttcattgc 


aatctttctt 


ctaagtgtac 


ttgagacgct 


ggtttatatt 


300 


catttcttcg 


ctgtttcttc 


tggctcaggg 


gtccaacact 


tggcggaagt 


cagcagagga 


360 


atttccctgt 


ctttgatttt 


gactacctca 


gtttttggcc 


ccatccagga 


ggaactcatt 


420 


ttcagaggac 


ttcttcaagg 


tgcggttttt 


gacaattctt 


ggttagggct 


tgtgctaact 


480 


tcctctctct 


tttctttcat 


gcatggacct 


tctaatgtcc 


cttcgtttat 


tttttatcta 


540 


cttgggggtt 


tgttgctggg 


ctttgcttat 


aaaaagagtc 


aaaacctatg 


ggtttctact 


600 
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ctagtccata 


tgctttacaa 


cagttggcca 


ctcttataLL 






C A Q 
041:0 


<210> 38 
<211> 1848 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 38 
gagaatacca 


tgagttataa 


agatacggta 


caaaaaatcc 


tcgatgtaat 


tggaggtgaa 


60 


aaaaatgtca 


atagagttac 


ccattgtgta 


acacgtttaa 


gattagaatt 


aaaagatgaa 


120 


aatttagtca 


atgatgatga 


tgtgaagaag 


ataccaggtg 


taataggtat 


tatgaaaaag 


180 


aatggacaat 


atcaaattat 


acttggtaat 


gatgtagcta 


attattataa 


agaattcgtt 


240 


aaacttggca 


attttgaatc 


cgattcagtt 


gttcaagggc 


acaaagggaa 


tattttagaa 


300 


agaatcattg 


agtatatcgc 


tggttccatg 


actccaatca 


ttccagcaat 


gttaggggga 


360 


ggtatgttga 


aagtcttggt 


aatcatttta 


ccaatgcttg 


gtatattgca 


atcagattct 


420 


cagactattg 


cttttttgac 


attttttggg 


gatgctccat 


attatttctt 


accgctgtta 


480 


ttagcttatt 


ctgcatcaca 


aaaattaaaa 


gtaacatcta 


cattagctat 


gtctgtagca 


540 


ggtgtacttc 


tccatccaaa 


ttttgttcaa 


atggtgcaat 


cagggaatcc 


tcttagttta 


600 


tttggtgcac 


ctgtgacacc 


agctagttat 


ggttcatcag 


tcgttccaat 


tcttattatg 


660 


gtttggttga 


tgaaatatat 


tgaaaaaata 


attgctaaat 


taacactagc 


tattactaag 


720 


agttttttgc 


aacctacgct 


agtattatta 


gtatcaagct 


gtattgcctt 


agttgtagtc 


780 


ggacctattg 


gagtaattgt 


tggtgaagga 


ttatcaaatc 


tagttgggca 


aatgtatggt 


840 


gtagctggat 


ggcttacatt 


agctattctt 


ggtgctatta 


tgccatttat 


tgttatgact 


900 


ggaatgcatt 


gggcttttgc 


acctattttt 


ttggcggcat 


ctattgctac 


tccagacgta 


960 


ttaattcttc 


cagcaatgtt 


agggtcaaac 


ttagctcaag 


gggctgcttc 


gatggctgtt 


1020 


gcattaaaga 


gtaaaaataa 


taatacaaaa 


caaattgctt 


ttgcagcagg 


tttctcagcc 


1080 


ttacttgcag 


ggattaccga 


acctgcatta 


tatggtgtga 


ctttaaaata 


taaaaaaccg 


1140 


ctttatgcag 


ctatgattgg 


tggtggatta 


gcgggattat 


ttgcaggtct 


tactagtgtt 


1200 


aaagcatatc 


tatttgctgt 


cccatctttg 


atagcgttgc 


ctcaatttat 


ttattctgat 


1260 


gtgccatcaa 


atattgtaaa 


tgctttaatt 


gtggcggtca 


tttcggttgt 


tattaccttt 


1320 


gtattagctt 


atatatttgg 


aatcgatgaa 


gaagagagtt 


ctagcaattt 


agaagttgaa 


1380 
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gctggagttt 


caaataaaaa 


aatgatattt 


tctcctatat 


caggagaaat 


cattccgtta 


1440 


agcgatgtcc 


aggataaaac 


attttcagat 


aaactaattg 


gagacggagt 


agcgattatc 


1500 


ccaagtgaag 


gtaaggttta 


tgcaccattt 


gatgggaaaa 


ttacaaatat 


ttttccgact 


1560 


aagcacgcaa 


ttggattgaa 


gagtgatgag 


ggtgttgagt 


tactaattca 


tattggatta 


1620 


gatactgttg 


agctaaaagg 


tcaaggtttt 


attagtcatg 


tagaagaagg 


agacagagtt 


1680 


ttcaaaaatc 


agttgatttt 


tgaaatggac 


ttgaatttaa 


tcaagactaa 


aggctacgaa 


1740 


acagttacac 


cagtaattgt 


•aacgaatacc 


aatgattttc 


tagatgtatt 


agtattacct 


1800 


aataatcaga 


caatcgagca 


ttctaaggaa 


ttactggtaa 


tattataa 




1848 



<210> 39 

<211> 246 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 39 



atagctggca 


agtgggcaat 


ggtcggaatc 


gccaaatcat 


tttggataaa 


gtcagccaaa 


60 


cgaaccgtcg 


tttccttgat 


attaaattta 


ttattgctgg 


cagttacact 


gataaaatgg 


120 


ggagccaact 


cctgcatatc 


ctgcaaggct 


gaaataatgt 


tatcattacc 


cacggctggg 


180 


tttggaggga 


acacttcaaa 


tgagagtgac 


ggtgtttggc 


gtgacatatg 


taataacctt 


240 


ttctag 












246 



<210> 40 

<211> 669 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 40 



gaggttacta tggaatctat 


tttagaagtt 


ttaaccccag 


ataacctagt 


ctttatcttt 


60 


aaaggatttg gcttgaccct 


ctatatttct 


ctgattgcca 


tcatcctctc 


tactatcatc 


120 


ggtacggtgc tagctgtcac 


gagaaatggc 


aaaaatcctg 


tcttacgcat 


tatttccagt 


180 


atttatatcg agtttgtgcg 


caacgttccc 


aaccttctct 


ggatttttac 


tatctttttg 


240 


gtgttcaaaa tgaaatccac 


accagcaggt 


attacagcct 


ttactctctt 


tacatcagca 


300 


gccttggctg agattattcg 


aggcggtctc 


aatgccgtag 


acaagggaca 


gtacgaagca 


360 


ggaatgtcac aaggcttcac ctcagcccaa 


atcctctact 


acatcattct 


cccacaagcc 


420 


atccgcaaaa tgctaccagc 


catcatttct 


cagtttgtta 


ccgtgattaa 


ggataccagt 


480 
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ctcctctact 


ctgttatcgc 


cctacaagaa 


ctctttggag 


ccagccaaat 


tctcatgggc 


540 


cgttatttcg 


aaccagagca 


ggtcttcagt 


ctttacatcc 


tgattgccct 


catctacttc 


bU U 


agctttaacc 


tagcaatttc 


tagcctgtct 


catatgctag 


ccaaacgttg 


gcaacaagct 


660 


gcagaataa 












669 


<210> 41 
<211> 768 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 41 
agatctctca 


tggctttagt 


agaatttaaa 


aacgtcgaaa 


aatattacgg 


agactaccac 


60 


gcattccgca 


acatcaatct 


ccgttttgaa 


aaaggacaag 


ttgttgtcct 


gcttggacct 


120 


tctggctctg 


ggaagtccac 


tcttatccgt 


acgatcaatg 


gtttagagac 


tgt tgacaaa 


ion 
_LoU 


ggaagtctcc 


tagtcaatgg 


gcaccaagtt 


gctggtgcca 


gc cagaaaga 


tttggtacct 


240 


cttcgcaagg 


aagtcggcat 


ggtttttcaa 


cattttaacc 


tttatccaca 


caaagctgtg 


n nn 
J UU 


ttagaaaacg 


taacgcttgc 


acccattgaa 


gttctaggaa 


1 1 gat aaaaa 


agaagc tgaa 


1 C f\ 


aaaaccgccc 


aaaaatatct 


ggaatttgta 


aatatgtggg 


acaagaaaga 


ttcctatccc 


A o r\ 

4zU 


gccatgctat 


ctggtggaca 


aaaacagcgg 


atcgccatcg 


ctcgtggtct 


tgctatgcat 


480 


ccggaactcc 


tcctctttga 


tgaaccaaca 


tctgctcttg 


atcctgagac 


tatcggagat 


540 


gttctagcag 


ttatgcagaa 


actggcgcat 


gatgggatga 


acatgatcat 


cgttacccac 


600 


gaaatgggct 


ttgctcgaga 


ggttgcggac 


cgcattatct 


ttatggccga 


cggagaagtt 


t~ /- r\ 

660 


ttagtagata 


cgacagatgt 


cgataacttt 


tttgacaatc 


caagcgaacc 


tcgtgcccaa 


720 


caattcctca 


gcaaaattat 


caaccacgaa 


agtgacaaag 


tcaaataa 




768 


<210> 42 
<211> 1224 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 42 
gaaatgtacc 


gttatcaaat 


tggcattccc 


acattagaat 


atgatcagtt 


tgtcaaagaa 


60 


catgaattag 


ccaatgtatt 


acaaagtagt 


gcttgggagg 


aagttaagtc 


taattggcaa 


120 


catgagaagt 


ttggtgttta 


cagggaagaa 


aaattactgg 


cgacagctag 


tattttgatt 


180 
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agaactcttc 


cgctaggcta 


taaaatgttt 


tacatcccaa 


gaggacctat 


attggattat 


240 


ggggataaag 


aactcttgaa 


ttttgccatt 


cagtctatta 


agtcctatgc 


tcgcagtaag 


300 


agagcggttt 


ttgtgacttt 


tgacccaagt 


atttgcctat 


ctcaaagttt 


aatcaatcag 


360 


gaaaagacag 


aatttcctga 


aaatctggct 


attattgata 


gtttgcaaca aatgggagta 


420 


aggtggtcag 


gaaaaacgga 


ggaaatggga 


gacaccattc 


aacctcgtat 


tcaggcgaaa 


480 


atatacaagg 


aaaattttga 


agaagataaa 


ctttccaagt 


caacaaaaca 


ggctattcga 


540 


acagcacgaa 


acaaagggct 


tgagattcaa 


tatggtggac 


tggaactatt 


agattcattt 


600 


tcggagttga 


tgaaaaaaac 


tgagaagcga 


aaagagattc 


atttgaggaa 


tgaagcctat 


660 


tataaaaaat 


tgttagataa 


ttttaaggac 


aaggcctata 


tcaccttggc 


caccttggat 


720 


gtttctaaac 


gttcgcaaga 


gttagaagaa 


cagttagcga aaaatagagc 


cttggaagag 


780 


acctttactg 


agtcgactcg 


aacttcaaaa 


gtagaagcgc 


agaagaagga 


aaaagaacgt 


840 


ttgttagagg 


aattgacctt 


cttgcaggaa 


tatatagatg 


taggtcaagc 


gagagttcct 


900 


ttagcggcta 


ctttgagttt 


ggaatttggt 


actacctctg 


tcaatatata 


tgctggtatg 


960 


gatgatgatt 


ttaaacgtta 


caatgcacca 


attttaactt 


ggtatgaaac 


ggctcgctat 


1020 


gcctttgaac 


gaggtatgat 


ctggcaaaat 


ttaggtggtg 


ttgaaaactc 


tctcaatggt 


1080 


ggactttatc 


attttaagga 


aaaatttaat 


ccaacgattg aagaatactt 


gggtgaattt 


1140 


acaatgccca 


ctcatcctct 


ctatcctctg 


ttaagacttg 


ctcttgattt 


ccgtaaaaca * 


1200 


ttaagaaaaa 


aacatagaaa 


gtaa 








1224 



<210> 43 
<211> 636 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 43 

tgcttttttc agactcctaa tcgtggtata ctaggtcagt attttataaa tatgaaggag 60 
atttttatgg ctaaaaaagg taccctaaca ggtttgctcc tgtttggaat attttttggt 120 
gcggggaact tgatttttcc gccttctcta ggtgctctat ctggagaaca ttttcttcct 180 
gccatcgcag gttttgtctt ttcaggcgtt ggtatcgccg tcttgaccct tattattgga 240 
acgctaaatc ctaaaggata tatctacgag atttcaacga agatagcgcc ttggtttgcg 300 
actctttacc tctcagttct ttacttgtca atcggtccat tctttgctac cccacgtact 360 
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gctacaacag cttacgaagt 


agggattagc 


ccccttttgt 


cggatgcaaa 


taaaggactt 


420 


ggcttgattg 


tatttacggt 


tctgtatttt 


gcggcagcct 


atttgatttc 


gcttaatcca 


480 


tcaaaaatct 


tagaccgcat 


tggacgtatt 


ttaacgccag 


tctttgcaat 


tttgattgtt 


540 


atcttggtcg 


ttctgggagc 


tatcaaatat 


ggtggaacaa 


gtcctcaagc 


tgcttcactg 


600 


cttatcaagc 


ttctgccttt 


ggtacaggtt 


tcctag 






DO D 


<210> 44 
<211> 2049 
<212> DNA 

<213> Streptococcus pneumoniae 










tccatcaaaa 


atcttagacc 


gcattggacg 


tattttaacg 


ccagtctttg 


caattttgat 


60 


tgttatcttg 


gtcgttctgg 


gagctatcaa 


atatggtgga 


acaagtcctc 


aagctgcttc 


120 


actgcttatc 


aagcttctgc 


ctttggtaca 


ggtttcctag 


aaggttacaa 


taccttggac 


180 


gcccttgcct 


cagtggcctt 


tagcgtaatc 


gcagttcaaa 


ccttgaaaca 


acttggattt 


240 


tcaagtaaga 


aagaatacat 


ttcaactatt 


tgggttgttg 


gtatcgttgt 


tgcccttgcc 


300 


ttcagcgctc 


tttacatcgg 


tttaggtttt 


cttggaaatc 


atttcccagt 


accagctgaa 


360 


gcgatgaagg 


gtggaacacc 


aggtgtttac 


atcttgtcac 


aagccactca 


agaaatcttt 


420 


ggctcaacag 


ctcaactctt 


ccttgcagct 


atggttaccg 


taacctgctt 


cacaacgact 


480 


gttggtttga 


ttgtgtcaac 


agctgagttc 


tttaatgagc 


gcttcccaca 


aatcagctac 


540 


aaggtttatg 


cgacagcctt 


taccttgatt 


ggatttgcta 


ttgccaattt 


gggtcttgat 


600 


gcgattatca 


agtactcaat 


tccagtactg 


gttatcttgt 


acccaatcac 


gattgctatc 


660 


gttatgattg 


tcattgtcaa 


caaatttgtt 


gccctttcaa 


aaccaggtat 


gcagttgaca 


720 


attgctgtgg 


ttacagttat 


tgccattgca 


agcgtactag 


gaagctcgtt 


aaggttgagt 


780 


ttcttgcaaa 


tcttgttagc 


gttcttcctt 


ttgccaaggc 


atctctccca 


tggttggtgc 


840 


cagccattgt 


tggaatcttg 


ctctcattgg 


ttctaccaaa 


caagcaagaa 


agcgatgttt 


900 


ttgaaatgga 


ataatcactt 


aaatcacttt 


tgtagccaag 


tctacaggag 


tgattttctt 


960 


tttttatccg 


atgataaatg 


tgttataata 


ggtagcgaaa 


gaggtgaaga 


aatgaatcaa 


1020 


acagtagaat 


atatcaaaga 


actgacagcc 


attgcgtcgc 


caacaggctt 


tactcgtgag 


1080 


attgcggact 


atttagtcaa 


gactctagaa 


ggttttggtt 


accagccggt 


tcgcacatcc 


1140 
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aagggcggtg 


tcaatgtaac 


tattaaaggt 


caaaatgatg 


agcaacatcg 


ctatgtgact 


1200 


gcccatgtag 


atacgcttgg 


tgctattgtc 


cgtgctgtca 


aaccagacgg 


ccgtctcaaa 


1260 


atggaccgta 


tcggtggctt 


tccttggaac 


atgattgaag 


gagaaaactg 


taccattcat 


1320 


gtggctagca 


caggtgaaaa 


agtatcagga 


accatcctca 


tccaccaaac 


ttcttgccat 


1380 


gtctataagg 


atgcaggaac 


tgcagaacgc 


acgcaagaca 


atatggaagt 


gcgtttggac 


1440 


gccaaagtaa 


ctagtgaaaa 


agaaactcgt 


gctcttggca 


ttgaggtcgg 


tgattttatc 


1500 


agttttgacc 


cacgaactgt 


cgtgacagag 


acaggtttta 


tcaagtctcg 


ccatttggat 


1560 


gacaaggtca 


gtgcggcgat 


tttgctcaat 


ctccttcgca 


tttataagga 


agagaagatt 


1620 


gaattgcccg 


taacaactca 


ttttgctttt 


tcagtctttg 


aagaagtggg acacggtgca 


1680 


aactctaaca 


ttcctgctca 


ggtagtagaa 


tatctggctg 


tggatatggg agccatggga 


1740 


gatgaccagc 


aaacagacga 


atatacagtg 


tctatctgtg 


tcaaggatgc 


ttctggacct 


1800 


tatcactatg 


acttccgtca 


acatttggtg 


gctttggcga aagagcaaga 


tattccattt 


1860 


aagctggata 


tctatccatt 


ttatggttcg 


gacgcttcag cggctatgtc 


tgcaggggca 


1920 


gaagtcaaac 


acgcccttct 


cggtgctggt 


atagagtcta 


gccattccta 


tgagcgtacc 


1980 


catattgact 


cggtgatcgc 


aacagaacga 


atggtcgatg 


cttatcttaa 


gagcacgttg 


. 2040 



gtggactaa 2 049 

<210> 45 
<211> 1032 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 45 

aaacacaatg ttgctattcc ttacgatagg gagatagata tggcaatgat agaagtggaa 60 
catcttcaga aaaattttgt gaagactgtt aaggaaccgg gcttgaaggg ggctttgcgc 120 
tcctttattc atcctgaaaa gcagaccttt gaagcggtca aggatttgac ctttgaggtt 180 
ccaaaagggc agattttagg atttatcggg gcaaatggtg ctgggaagtc gacaaccatt 240 
aaaatgctga caggaatttt gaaaccaaca tctggttttt gtcggattaa cggcaagatt 300 
ccccaggaca atcggcaaga ttatgtcaaa gatattggcg tagtctttgg acaacgcacc 360 
cagctatggt gggatttggc tctgcaagag acctacactg tcttaaaaga gatttatgat 420 
gtgccagact cgctctttca taagcgtatg gactttttga atgaagtctt ggatttgaag 480 
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gactttatca 


aggatcccgt 


gcggactctt 


tcactgggac 


aacggatgcg 


ggcggatatt 


540 


gcggcctcct 


tgctccacaa 


tcccaaggtt 


ctttttttag 


atgagccgac 


cattggtttg 


600 


gacgtttcgg 


ttaaggataa 


tattcgtcgg 


gcaattactc 


agatcaatca 


agaggaagaa 


660 


actaccattc 


ttttgaccac 


tcacgatttg 


agtgatattg 


agcaactttg tgatcggatt 


720 


ttcatgattg 


acaaggggca 


agagattttt 


gatggaacgg 


tgagccaact 


caaggagacc 


780 


tttggtaaga 


tgaagactct 


ctcttttgaa 


ctgctaccag 


y i—- oci ct y l-\_-ci 


i~ \- >— -y u- 


840 


cactatgacg 


gtctgtctga 


tatgaccatt 


gatagacaag 


y ddciv-.ca.y >— i — i— 


oaaL-ai. ty cict 


900 


tttgatagtt 


ctcgctacca 


gtcagctgac 


attatcaagc 




1" na t~ t" 1* t* rra « 
tyaLii uy a.d 


960 


atccgcgatt 


tgaagatggt 


ggatacggat 


attgaggata 




cttctarcfia 


1020 


aaggagctct 


ag 










1032 


<210> 46 
<211> 1509 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 46 
cattcatata 


acatcaaaaa 


gggaggaact 


gttatggatg 


caatctttga 


cctaatcgga 


60 


aaggttttca 


atcccatctt 


agaaatgggt 


ggacctgtca 


tcatgttaat 


cattttgaca 


120 


gtattggctt 


tactttttgg 


agtgaaattc 


tccaaagcgc 


ttgaaggtgg 


tatcaaactt 


180 


gccatcgctc 


ttacaggtat 


cggtgctatc 


atcggtatgc 


taaacactgc 


tttctcagca 


240 


tcactagcaa' aattcgttga 


aaacactggt 


atccaattga 


gtattaccga 


cgttggttgg 


300 


gcaccacttg 


ctacaatcac 


ttggggttct 


gcttggacac" tatacttctt 


gctcatcatg 


360 


ttgattgtca 


acatagtgat 


gctagctatg 


aagaaaacag 


atacacttga 


tgtcgatatc 


420 


tttgatatct 


ggcacttgtc 


tatcacaggt 


ctcttgatta 


aatggtatgc 


tgataacaat 


480 


ggtgtgagtc 


aaggggtttc 


actctttatt 


gctacagcag ctatcgtcct 


tgtcggtgtg 


540 


ttgaaaatta 


tcaactctga 


cttgatgaaa 


cctacatttg 


atgaccttct 


taacgcccca 


600 


agttcatcac 


caatgacatc 


aactcacatg 


aactacatga 


tgaacccagt 


tatcatggtt 


660 


ttggataaga 


tttttgaaaa 


attcttccca 


ggccttgata 


aatatgactt 


tgatgctgct 


720 


aaattgaaca agaaaatcgg 


tttctgggga 


tctaaattct 


tcatcggttt 


catccttggt 


780 


atcgttatcg gtattatggg 


aactccacat 


ccaattgcag gtgttgcaga tgcagataaa 


840 
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tggcgtcttg 


ttatcaaagg 


atggttgtct 


cttggtttga 


ctgccggtgt 


atctttggaa 


900 


ctcttctcac 


ttatcggttc 


atggttcatc 


gcagccgtag 


aaccactatc 


acaaggtatt 


960 


acaaacgttg 


ctactaaacg 


tcttcaagga cgtaaattca 


atatcggtct 


tgactggcca 


1020 


ttcatcgctg 


gtcgtgctga 


aatctgggct 


tgtgccaacg 


tacttgcacc 


aatcatgttg 


1080 


attgaagcag 


tgcttctttc 


aaaagttgga aatggtatct 


tgccacttgc 


aggtatcatc 


1140 


gctatgggtg 


ttactccagc 


tctcttggtt 


gtaactcgtg 


gtaaattgct 


ccgtatgatt 


1200 


atcttcggaa 


cactcttgtt 


gccactcttc 


cttctttcag 


gtacacttat 


tgcaccattt 


1260 


gcaacagaac 


ttgctaaagg 


tgtaggtgcc 


ttcccagaag 


gtgtgagcca 


aactcaattg 


1320 


attactcact 


ctactcttga 


aggaccaatc 


gaaaaacttc 


ttggttggac 


aattggtaac 


1380 


actacaactg 


gtgatatcaa 


agcaatcctt 


ggtgcagtag 


tcttccttgt 


attctatatc 


1440 


ggtatctttg 


cttggtacag 


aaaacaaatg 


atcaaacgta 


acgaagagta 


cgcagcaaaa 


1500 


gcaaaataa 












1509 



<210> 47 

<211> 366 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 47 



tacaatatgg gtatgatttt 


aatgaaatta gcatctattt 


tattattgat 


actgacctta 


60 


gtcgtctgca ttatcctaac 


caaacttttt agattaaaaa 


aactaggacg 


aaactttgcg 


120 


gatttggctt ttccagtctt 


ggtatttgag tattacttga 


ttacagctaa 


aacctttacc 


180 


cataatttcc tccctagact 


ggggctagcc ctctcgatcc 


tagccattat 


tctcgtcttfc 


240 


ttcttccttt tgaaaaaacg cagcttttac taccctaaat 


ttatcaaatt 


cttctggcgt 


300 


gcaggattct tattaaccct 


tatcatgtat atagaaatga 


ttgttgaatt 


gttcttaatg 


360 


aaatag 








366 



<210> 48 
<211> 729 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 48 

aatgatagga ggaactttat gggtcatatt ttcttttttc taagtgtctt tttggcaggg 60 
attctatcct tcttttctcc ttgtatctta cctttgttac cggtctatac aggagtgtta 120 
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\~ 23 r^rsa +- rr :a 


aggatggtgc 


tcaggcttct 


agcggcaaat 


tttcaatctc 


agttactagt 


180 


LLdCLaCyaa 


ctctggcctt 


tatagcagga 


atttccttta 


tatttatttt 


gttgggctat 


240 


ggagcuggcc 


ttttaggcga 


tttgctttat 


gcttcttggt 


tccaatatct 


tactggggca 


300 




ttcttggttt 


gcaccaaatg gagattctac 


actttaaggg gctttataag 


360 


gaaaagaggc 


tacaactgca 


aggacagggg 


caaaatggta 


agggctatag 


tcaggcattt 


420 


ttattgggct 


tgacctttag ttttgcttgg acgccttgcg tggggccggt tctggggtct 


480 


gttttggcct 


tggcggcttc 


aggtggttca 


ggagcttggc 


agggagctgg 


tctcatgttg 


540 


gtgtatacgc 


tgggcttggc 


gctaccattc 


ttgcttctag 


ctctgacctc 


tagttatgtt 


600 


ttgaaacatt 


tccgaaaact 


tcatccctat 


ctcggaatcc 


tcaaaaaagt 


gggtggtttt 


660 


ctcattattg 


tgatgggctt 


cttggttctg 


tttggaaatg cttcaatttt 


aagtcaatta 


720 


tttgaataa 












729 



<210> 49 
<211> 303 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 49 

ttttggacga ctagccagtg ccgttacatg ggcatgacca atctctctca aaatagggcg 60 
aatcggaacc tgaacatgct tgacatgcat gccaattgca gtgtctccga tatccaatcc 120 
agcatgagcc ttgataaatt caacctcaac tggatcctgc ataaacttaa aggctgccaa 180 
ctgccccgaa cctcctgcat gaagagtagg atggacactg acaatttcca gaccaaactg 240 
ctctgccacc tgacgttcaa caacgagagc ccgattgaca tgctcacaac cttgaactgc 300 
taa 303 

<210> 50 
<211> 1014 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 50 

ttatgggaga aagaaatgaa taaacgtcta ttttcaaaaa tgagtctggt gacgttgcca 60 
attttagcct tgttttcaca atcagttttg gcggaagaaa acatccattt ttcgagctgt 120 
aaggaagctt gggcgaatgg ctattcggat attcacgagg gagaacctgg ttattctgcc 180 
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aagttagacc 


gtgatcatga 


tggtgtggct 


tgcgaattga 


aaaatgctcc 


taagggtgct 


240 


tttaaagcaa 


aacagtcaac 


ggctattcaa 


atcaacacaa 


gttcagcaac 


aacaagtggt 


300 


tgggttaagc 


aggacggcgc 


ttggtactac 


tttgatggaa 


atggaaatct 


agtgaaaaat 


360 


gcatggcagg 


gaagctatta 


cctgaaagct 


gatggtaaaa 


tggcacagag 


tgaatggatt 


420 


tatgactctt 


cttatcaagc 


ttggtattat 


ttgaaatcag 


atggttctta 


tgcaaaaaat 


480 


gcatggcaag 


gagcttatta 


ccttaaatca 


aacggtaaaa 


tggcacaagg 


tgagtgggtt 


540 


tatgattctt 


cttaccaagc 


atggtattac 


ttgaaatcag 


atggttcata 


tgctcgcaat 


600 


gcatggcaag 


gaaactacta 


tttgaaatca 


gatggtaaaa 


tggctaaagg 


tgaatgggtt 


660 


tatgatgcca 


cctatcaagc 


ttggtattat 


ttgacatcag atggttctta 


tgcttacagt 


720 


acatggcaag 


gaaattacta 


tctaaaatcg 


gatggtaaaa 


tggctgtcaa 


tgaatgggtt 


780 


gatggtggac 


gttattatgt 


tggcgctgac 


ggagtttgga 


aggaagttca 


agcaagtaca 


840 


gcttcttcta gtaatgatag 


caatagtgaa 


tattctgctg 


ctttaggaaa 


ggcaaaaagt 


900 


tataattcgt 


tattccacat 


gtcaaaaaaa 


cgtatgtata 


gacaattaac 


ttctgatttt 


960 


gataaatttt 


caaatgatgc 


agctcaatat 


gccattgatc 


atttagatga 


ttaa 


1014 



<210> 51 
<211> 1239 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 51 

atgattgaaa cggagaaaaa agaggagcga gtcctgctga ttggtgtgga attgcagggt 60 

atggacagtt ttgacctctc catggaagaa ttggctagtt tagcgaaaac ggcaggggca 12 0 

gtcgttgtag atagctacag acaaaaacgt gaaaaatatg attccaagac cttcgtcggc 180 

tctggtaagt tggaagagat tgcgcttatg gtggatgcag aagaaatcac tactgtcatc 240 

gtcaacaatc gtctgacccc aaggcagaat gtcaatctag aggaagttct cggtgttaag 3 00 

gtcattgacc gtatgcagtt gattttggat atctttgcca tgcgggctcg aagccatgaa 360 

gggaagctcc aagtccacct agcccaactc aaataccttt tgcctcgctt ggttggtcag 420 

gggattatgc tcagccgtca ggcaggggga attggttccc gtggtcctgg tgaaagccag 480 

ctggagctga accgtcgtag cgttcgcaat caaatcacgg atatcgagcg ccagctcaag 540 

gtggttgaga aaaatcgtgc gactgtcaga gaaaaacgtt tggagtctag cacttttaag 600 
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attggtttga 


ttggttatac 


taatgctggg 


aaatcaacta 


tcatgaacat 


cttgaccagt 


660 


aagacccagt 


atgaagcaga 


tgagctcttt 


gcgactctgg atgcgacaac 


caagagtatt 


720 


catctgggag 


gcaatctcca 


agtaactttg 


acagataccg 


ttggctttat 


ccaagatttg 


780 


ccgacagagt 


tggtgtccag 


tttcaagtca 


accttggaag aaagcaagca 


tgtggacctt 


840 


ctggttcatg 


ttatcgatgc 


tagcaatcct 


taccacgagg 


agcatgaaaa 


aacggttctc 


900 


tccatcatga 


aagacctgga 


catggaagat 


attcctcact 


tgacgcttta 


taataaagcg 


960 


gatttggtgg 


aggatttcac 


gcctacccaa 


acgccatata 


ccctcatttc 


tgccaagtct 


1020 


gaggacagtc 


gtgaaaactt 


gcaagcatta 


ttgctagata 


agattaagga 


aatttttgaa 


1080 


gcatttaccc 


tgcgagtgcc 


tttttcaaag 


tcctacaaga 


ttcatgattt 


agagagtgtt 


1140 


gcaattctgg 


aagaacgtga 


ttatcaggaa 


gacggcgaag 


tgattacagg 


ctacatttcc 


1200 


gagaaaaata 


aatggaggtt 


agaagaattt 


tatgactga 






1239 



<210> 52 
<211> 267 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 52 

aaagagagaa agatggtcta tttagtccta ggaattttac tgctcctact ctatgtattt 60 
gcgacaccag aaagcattaa agggactgtc aatatcgtcg ctatggtatg tattttagtg 120 
gcactcttga ttttattggt tctatctttt ctgaaaattt ttcaattacc aacagaaata 180 
ttcctagcaa tagccatgtt gatcctagct tactttagtg ttagagacat cacactcatg 240 
ccagtcaaaa aaagtaaaag aagataa 267 

<210> 53 
<211> 810 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 53 

actataaatg aacaaatttt aatttcggat gagatagata ttgatagtag atattctaga 60 
actaaaggtt actattcgtt attttataat gaagagtata ataaaataca gaataaaaca 120 
gtattagtat taggagcagg agtcttagga tgttatatat ctctaagtct aagtatgtat 180 
ggagtgagga aacttattgt cgctgattac gatataatag aaccatcaaa tttaaatagg 240 
caaattcttt atacagagtc ggatgttggt aaggagaaga ttaatgttct ttctgaaaaa 300 
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aCaCaCaayu 


auaattcaga 


cgcccaggta 


gtacctattt 


ctattaaagt 


ttcttcagta 


n c r\ 

360 


yflayaat tag 


aaaaaa t t g t 


tgcggaatat 


gggagtatag 


attttatcgt 


taaagcaatt 


420 


gatacgccca 


ttgatattat 


aaaaattgtc 


aatcaatttg 


ctgtatcgca 


taagatatcc 


480 


tacatatcag 


gagggtttaa 


tggatgctat 


cttattattg ataatatata 


tatccctacc 


540 


atcggttctt 


gctttggttg 


tcggaatata 


aacaaagata 


taaataagta 


cactttatct 


600 


gataagacaa 


agtggccgac 


tacaccagag 


atgcctgcta 


ttttgggagg 


gataatgact 


660 


aatttaataa 


ttaaaatatt 


tctgggatgt 


tataatgaaa 


tcctaataga 


taacgcttac 


720 


gtttataata 


tgagaaatca 


tgctctaagt 


caagaaaaat 


atgttctgga 


aaacggagaa 


780 


tgtccaattt 


gtaaaaaaat 


aataaagtga 








810 



<210> 54 

<211> 393 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 54 



aaaaataata 


aagtgaaaga 


taacaatatt 


agagcgaaaa catttattcg 


ttcagtttgt 


60 


ttttgcttat 


tatcaggagg 


agtagctttt 


ttatctgcta ttgggcagtt 


cactgttata 


120 


gaaacacaat 


taatagtatt 


gttcttgggt 


attatttttg ctatatatta 


tgcttactac 


180 


aataaaaata 


ttcaaacatc 


attggaaaat 


atagtatggc ttttttcatc 


gtttgagatt 


240 


ttatttttgc 


ttgttaattt 


tagaacattt 


attcagttac cagtggatat 


ttttattggt 


300 


atgataatat 


ttttaatgct 


gtggatattt 


attatgttag gtatagtgtg 


tcttagttat 


360 


tatataactt 


tattatttag 


caaggaggct 


tag 




393 



<210> 55 
<211> 750 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 55 

atttttggat ttttagaacc atctggttct ggaaagacca caacgattaa tattctgact 60 
gggcagttcc ttgccgataa aggacaatct attattttgg gacaaaaatc tcaaaattta 120 
acaagcggtg aattaaagag aattggattg gttagcgata caagtggatt ttatgagaaa 180 
atgtctctgt ataacaatct tcttttttat agtaaatttt ataatattag taaatcacgt 240 
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gttgataatt 


tgttaaagcg 


agtaggatta 


tatgatagtc 


gcaagatggt 


agcaggaaaa 


300 


ttatccactg 


gaatgaggca 


acgaatgctt 


ttagcacgag 


ctcttatcaa 


caaccccgct 


360 


gtactctttc 


tggatgaacc 


gacctcaggt 


ctagatccca 


caacttctcg 


aacaattcat 


420 


gagttaattt 


tagaattgaa aacagcaggg 


acaacgattt 


ttctaacgac 


tcatgatatg 


480 


aatgaagcaa 


ctcttttatg 


tgattatgtt 


gccttattaa 


ataaagggaa 


attagttgag 


540 


caaggagctc 


cttctgaact 


cattcaaaga 


tataataaag 


ataaaaagat 


taaggttaca 


600 


gattataatg 


ggaatcagat 


aacttttgat 


tttacatcac 


tagaacaggt 


atctcagact 


660 


gatctggaaa 


atattttttc 


aattcattca 


tgtgagccta 


ctttagaaga 


tatttttatc 


720 


acattaacag 


gaggaaagct aaatgcttaa 








750 


<210> 56 
<211> 777 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 56 
ggaggagtaa 


ggatggaatt 


tttcatttgt 


aatcttgtac 


gagtcgttca 


atcacctcga 


60 


ttttatatgt 


ctttattttt 


gacccttctt 


tgcatgagtt 


taggaaattt 


ccttgctttc 


120 


aatggtattt 


ataaaattga 


aggtttatcg 


attttttttg 


ccgcttcttc 


tattcgagga 


180 


ttttcaccga 


ttagcctagt 


agctgcactt 


atctgtacac 


tgccctattc 


tagtcagata 


240 


atagaggatg 


ctgagagtca 


ttttctaaca 


gcacaattgt 


gtcgaatttc 


taaaaagaag 


300 


tatctggcta 


ttgtgggtag 


tactgtaatt 


atttcttctt 


ttctagtctt 


ttttctcccc 


360 


tatttattat 


tattaggaat 


taatctttta 


gtgactcctt 


atcaggaaat 


ttatattgga 


420 


gattatagtg 


gtgccttaaa 


agaattattt 


gattccaatc 


agtttctcta 


tagtcttgta 


480 


acgactctct 


ggtatggagt 


ttggggcgct 


gtgttctcta 


tttttggact 


agctagtgct 


540 


ttgctagtga 


agaaaaaaat 


aggagctatt 


ttcatcccag 


ttgcctatat 


gatggttggt 


600 


ggtatttttt 


gggctatttt 


agggctatct 


tacttagaac 


ctgtgacaac 


gctagctttg 


660 


ggatatcaga 


aagatatcag 


tctttcctta 


gttagtgctc 


atcttgcttt 


tattttattt 


720 


gttagttgtt 


tggttgttta 


tggtacattt 


tttctacatt 


cagaggacta 


tgtataa 


777 



<210> 57 
<211> 777 
<212> DNA 
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<213> Streptococcus pneumoniae 



<*±\J U> D I 

ttatctattt 


tatattttga 


atcgagggaa 


tggagatata 


ggacgagatt 


tatttcttca 


60 


gttgctattt 


ttagtctttc 


tttttcaaag 


cattttctat 


ttcactcgtc 


aaaagaggag 


120 


gtttatagaa 


tgaatgaaat 


aattacatta 


aaaaatattg 


agttgaaatt 


aaaaaagaca 


180 


tgtgtttttc 


aaaaccttaa 


ctttagttgt 


aaacaggggg 


aaattatagg 


aattactggt 


240 


gcgaatggct 


cagggaaaag 


tgtattgttt 


aaattaatag 


ctggtttata 


tagtccgtct 


300 


tatggagaag 


tgttaatcaa 


tggggaaaat 


attgttcctg 


agagaaaaat 


tccagctaat 


360 


ttgggagctt 


tgattgaaga 


acctggtttt 


ataaattatt 


atagtggctt 


taagaattta 


420 


caatatttgg 


caagcatacg 


aggagtagtt 


ggtaatcagg 


aaatcaatga 


tacactgaaa 


480 


atagttggtc 


tatatgagca 


aaaagaccag 


aaagttaaaa 


cttattcgct 


aggtatgagg 


540 


aaaaagctag 


ggattgctca 


agcaattatg 


gagaatccct 


ctattctttt 


actagatgaa 


600 


cctatgaatg 


ccttggataa 


atcaagtgta 


gaaaatatga 


gaacattgtt 


tagaaagctc 


660 


tctagtgaaa 


aagggacaac 


aattttgatt 


gctagtcata 


gtgaagagga 


tattcgtatc 


t o r\ 

720 


ttatgtgata 


aagtatatgc 


aatagaagat 


aaagtatgta 


cactgtgttc 


agattga 


777 


<210> 58 
<211> 759 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 58 
atgtctgaaa 


ctatcttaga 


aatcaaggaa 


ctaaaaaaat 


ccttcggaga 


caatcccatc 


60 


ctccaaggac 


tttctctaga 


aatcaaaaaa 


ggggaagttg 


ttgtcatcct 


agggccatct 


120 


ggttgtggga 


aaagtaccct ccttcgttgc 


ctcaacggct 


tagaaagtat 


tcaaggtgga 


180 


gatattcttc 


tggatggtca 


gtctatcgtt 


gaaaataaaa 


aagattttca 


cctagttcgc 


240 


caaaagattg 


gcatggtctt 


tcaaagttat 


gaactctttc 


cccatctgga 


tgtcttacaa 


300 


aacctcatcc 


taggccctat 


caaagctcaa 


ggaagggaca 


agaaagaagt 


aacggaagaa 


360 


gctttgcaat 


tactagagcg 


tgtcggtttg 


ctggataaac 


aacatagctt 


tgcccgtcaa 


420 


ttatctggtg 


gacagaagca 


acgtgttgca 


attgtccgtg 


ccctcctaat 


gcatccagaa 


480 


atcatccttt 


ttgacgaggt 


gactgcttcg 


ctggatccag 


aaatggtgcg 


tgaggtgctg 


540 


gaacttatca 


atgatttggc 


ccaagaaggc 


cgtaccatga 


ttttagtaac 


ccacgaaatg 


600 
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cagtttgccc aagccattac tgaccggatt atcttcctcg accaagggaa aatcgctgaa 660 
gaaggaacag ctcaagcctt ctttaccaat ccgcaaacca aacgagccca ggaattttta 720 
aacgtctttg actttagcca attcggctca tatctataa 759 

<210> 59 
<211> 672 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 59 

tccattgttg aacaatatct accactatat caaaaggcat tctttctgac cttgcatatt 60 

gcagtttggg gaattttggg atcctttctg ctcggtttaa tcgttagtat catccgacat 120 

tatcgaatcc ttgttttggc gcaagtagcg acagcctaca ttgaattgtc acgtaatacg 180 

ccccttttga ttcaactctt ctttctctac ttcggtcttc cccgaatcgg gattgtccta 240 

tcttcagaag tctgtgcaac gcttgggctt gtctttttag gaggctccta tatggcagaa 300 

tctttccgaa gtgggctgga agccatcagt caaacccagc aggagattgg cctcgctatt 360 

ggtctgacac ctctacaggt cttttactat gtggttcttc cgcaagcaac agcggtggca 420 

ctcccctcct ttagtgccaa tgtcattttc cttatcaagg aaacctctgt tttctcagca 480 

gtggctttgg ccgacctcat gtacgtcgcc aaggatttga ttggtctcta ctatgagaca 540 

gacattgcgc tagctatgtt ggtagttgct tatctaatca tgctgctacc catctcactg 600 

gtctttagct ggatagaaag gaggctccgc catgcaggat tcgggaatcc aagtactctt 660 

tcaaggaaat aa 672 

<210> 60 
<211> 1386 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 60 

atgggtctgg aactacgagc gattcagtcc ccaatcttct ctgagccgtt tgattttact 60 
tttcatgcgc aagcctttac cttgttagtt gggagtagtg ggtctggaaa atccagcctc 120 
tttcaaatga ttgcccaagt tagttctctt ccctatagcg gtcaagtcct gatagatggg 180 
agcgaggtca gtcagctttc tatcgtcgaa cgtgtccaga cggttggtat tctcttgcaa 240 
aatcctaatc atcaatttac catggagagc ttgtttgagg agttggtttt taccatggaa 300 
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aatatcggct 


atcaccttca 


ggaaattgat 


tctaaaatag cagaggttgt 


ccagcaatgt 


360 


cgttgcaagg 


acatcttgca 


ccgtctcatc 


catcacttat caggtgggga 


aaagcaaaaa 


420 


gcagcgctgg ctgtcctctt 


tgccatgaat 


cctagggtct atctcttgga 


tgagcccttc 


480 


gcttccattg accgcaagag 


cagaatcgag atattggaga ttctaaaaga 


gttggtctat 


540 


gatgggaaga 


cagttatttt 


gtgcgaccat 


gatttatctg actataaagc 


ctatatcgac 


600 


catatggtgg agctaagaga 


cggaaaacta agggaagtgt ttcaaatccc 


ttcctatgag 


660 


atgacacagg 


ttgcttcaaa 


ggaagttgct 


tctagcccgg aactattcca 


tatgaaccgt 


720 


gtgactggtg 


agcttggtaa 


tcgccccctc 


ttttcaattg ctgatttcac 


attctatcaa 


780 


gggatttcct 


gtatcctggg 


tgacaatggt 


gtcgggaaat caaccctctt 


tcggtctatt 


840 


cttcaatttc 


aaaagtataa 


ggggagcatt 


acttggaagg gttcggtcct 


gaaaaagaaa 


900 


aagagtttgt 


atcgtgatct 


gactgghgtt 


gttcaggaag ctgagaagca gtttatccga 


960 


gtcagtctgc 


gagaggagct 


tcaattagat 


ggacctgatt ctgaaagaaa 


tcagcggatt 


1020 


tttcaagctt 


tacgatattt 


tgatttggag 


caggcagtcg ataagagtcc 


ctatcaatta 


1080 


agtggtggtc 


agcaaaaaat 


tcttcagctc 


ctgaccatct tgaccagtaa 


ggcttccgtg 


1140 


atcttgctag 


atgaaccttt 


tgcaggtttg 


gatgatagag cctgccatta 


tttttgcaag 


1200 


tggattgtgg aggagaggaa 


tcaaggaaga agttttctgc tcattagtca tcgtttagac 


1260 


cctttgattt 


ctgtggttga 


ttattggatt 


gagatgacta gtcagggtct 


tcggcatgtg 


1320 


aaagaagtga ccattaccaa 


accacttaca 


tctcagagta gcaataccca aggggaggtg 


1380 


agatag 










1386 



<210> 61 
<211> 1212 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 61 

ccatcatctc ttgttttttt gtggtacaat agagctatga aacattttga tactattgtc 60 
atcggtgggg gacctgctgg tatgatggct acgatttcca gtagctttta tggacagaaa 120 
accctcctca tcgaaaaaaa tcggaaactt ggaaaaaaat tagctgggac tggtggggga 180 
cgttgcaatg tgaccaacaa tggtagctta gacaacctgc tagctggaat tcctggaaac 240 
ggacgctttc tttacagtgt tttctcccag ttcgataatc atgacatcat caactttttt 300 
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acagaaaatg 


gtgttaaact 


taaggtcgaa 


gaccacggac 


gcgtctttcc 


agccagtgac 


360 


aagtctcgga 


ctattatcga 


agctttggaa 


aagaaaatca 


ccgaactagg 


tggtcaagtt 


420 


gctactcaaa 


tagaaatcgt 


ttctgttaaa 


aaagtagatg 


accagtttgt 


ccttaagtca 


480 


gcggatcaaa 


ccttcacttg 


tgagaaactc 


attgtcacaa 


caggtggtaa 


gtcttatcct 


540 


tcgactggtt 


cgactggttt 


tggtcacgag 


attgctcgcc 


attttaagca 


taccatcacc 


600 


gatcttgagg 


ctgctgaaag 


tcctttatta 


acagattttc 


cacataaagc 


cttacaaggt 


660 


atttctctgg 


acgatgtgac 


cctaagttat 


ggtaagcatg 


tcatcactca 


tgatttactc 


720 


tttacccact 


ttggtttgtc 


aggtcctgct 


gccctacgca 


tgtctagctt 


tgtcaaaggt 


780 


ggggaggttc 


tctcactcga 


tgttttgcct 


caactttctg 


agaaggactt 


ggttacattt 


840 


ctagaagaaa 


atcgggaaaa 


atccttgaaa 


aacgctttaa 


aaaccttgtt 


accagaacgc 


900 


ttggccgaat 


tttttgtaca 


aggatatcct 


gaaaaagtca 


aacaactgac 


tgaaaaggaa 


960 


cgagaacaac 


ttgtccagtc 


cattaaagaa 


cttaaaattc 


ctgtaactgg aaaaatgtcc 


1020 


cttgcaaagt 


cctttgttac 


caagggtgga 


gtcagtctca 


aggaaatcaa 


tcctaaaacc 


1080 


cttgaaagta 


agctggtacc 


tggcctccac 


tttgcaggcg 


aagttatgga 


tatcaatgcc 


1140 


cacacgggtg 


gctttaacat 


cacttctgcc 


ctctgtaccg 


gctgggtggc 


gggaagtctg 


1200 


cattatgatt 


aa 




- 








<210> 62 
<211> 264 
<212> DMA 

<213> Streptococcus pneumoniae 










<400> 62 
ggagacaaaa 


agatgaagaa aaaatttgcc 


ctatcgtttg 


tggcgcttgc 


aagtgtagca 


60 


cttcttgcag 


cctgtggaga agtgaagtct 


ggagcagtca 


acactgctgg 


taactcagta 


120 


gaggaaaaga 


caattaaaat 


cgggtttaac 


tttgaagaat 


caggttcttt 


agctgcatac 


180 


ggaacagctg 


aacaaaaagg 


tgcccaattg 


gctgttgatg 


aaatcaatgc 


cgcagtggta 


240 


tcgatggaaa 


acaaatcgaa 


gtag 








264 



<210> 63 

<211> 783 

<212> DNA 

<213> Streptococcus pneumoniae 



-51- 



WO 02/083855 



PCI7US02/11524 



<400> 63 
gaaggaggaa 


caaaactaat 


ggcattactt 


gaagtaaaac agttaaccaa 


acattttggt 


60 


ggtctaacag 


ctgttggaga 


tgtgactctt 


gaattgaacg aaggggaact 


ggttggatta 


120 


atcggtccaa 


acggagctgg 


gaaaaccacc 


cttttcaacc ttttgaccgg 


tgtttatgaa 


180 


ccaagcgagg 


gaacagtaac 


cctagatggt 


caccttttga atgggaaatc 


accttataag 


240 


attgcctctt 


tgggacttgg 


acgtactttc 


caaaatatcc gtctctttaa 


agatttaaca 


300 


gttttagata 


atgttttgat 


tgcttttgga 


aaccatcaca aacagcatgt 


ttttactagt 


360 


ttcttacgct 


taccagcttt 


ttacaagagt 


gaaaaagaat taaaggctaa 


agctttggaa 


420 


ttgttgaaaa 


tctttgattt 


agatggtgat 


gcagagactc ttgctaaaaa 


tctttcctac 


480 


ggacaacaac 


gtcgtttgga 


aattgttcgt 


gcccttgcta cggaacctaa 


aattctcttc 


540 


ttagatgaac 


cagcagcagg 


tatgaaccca 


caggaaacag ccgaattgac 


tgagttaatt 


600 


cgtcgtatca 


aagatgagtt 


taagattaca 


atcatgttga ttgaacacga 


tatgaatctg 


660 


gtcatggaag 


taacagaacg 


tatctacgta 


cttgaatatg gccgtttaat 


cgctcaagga 


720 


actccagacg 


aaattaagac 


caataaacgc 


gttatcgaag cttatctagg 


aggtgaagcc 


780 


taa 










783 


<210> 64 
<211> 705 
<212> DflJA 

<213> Streptococcus pneumoniae 








<400> 64 
aaaggaactc 


acatgtcaat 


tattgaaatg 


agagatgtcg ttaaaaaata 


cgacaacgga 


60 


acaactgctc 


tacgcggtgt 


ttcggttagc 


gttcaaccgg gggaatttgc 


ttacatcgta 


120 


ggaccttcag 


gagcagggaa 


gtcaactttt 


attcgttctc tgtatcgtga 


agtaaaaatc 


180 


gataaaggaa 


gcctatcagt 


tgctggtttt 


aatctggtta agatcaaaaa 


gaaagatgtc 


240 


ccgcttctac 


gtcgtagtgt 


tggggttgtc 


ttccaggatt ataaattgtt 


accaaagaaa 


300 


actgtctatg 


aaaatattgc 


ttacgctatg 


gaagtaatcg gggaaaatcg 


ccgtaatatc 


360 


aaaagacgag 


tgatggaagt 


tttggacttg 


gttggattga agcataaggt 


tcgttctttc 


420 


ccaaatgaac 


tctcaggtgg ggagcaacag 


cggattgcga ttgcgcgtgc 


aattgtaaat 


480 


aatcccaaag 


tattgatagc 


tgatgagcca 


acaggaaatc tggatccgga 


taattcatgg 


540 


gaaattatga 


atctcttgga 


acggattaac 


ctacaaggaa caactatttt 


gatggcgact 


600 
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cataatagcc agattgtaaa taccttgcgc caccgtgtca ttgccattga aaatggccgt 660 
gtcgttcgtg acgaatcaaa aggagagtat ggatacgatg attag 705 

<210> 65 

<211> 2181 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 65 



atgatgaaag 


atacattcaa 


aaatgtcttg 


tctttcgaat 


tttggcaaaa 


attcggtaag 


60 


gctttgatgg 


tagttatcgc 


ggttatgccg 


gctgctggtt 


tgatgatttc 


aatcggtaag 


120 


tctatcgtga 


tgattaaccc 


aacctttgca 


ccacttgtca 


tcacaggtgg 


aattcttgag 


180 


caaatcggtt 


ggggggttat 


cggtaacctt 


cacattttgt 


ttgccctagc 


cattggagga 


240 


agctgggcta 


aagaacgtgc 


tggtggtgct 


ttcgccgctg 


gtcttgcctt 


catcttgatt 


300 


aaccgtatca 


ctggtacaat 


ctttggtgta 


tcaggcgata 


tgttgaaaaa 


tccagatgct 


360 


atggtaacta 


ctttctttgg 


tggttcaatc 


aaagttgctg 


attactttat 


cagtgttctt 


420 


gaagctccag 


ccttgaacat 


gggggtattc 


gtagggatta 


tctcaggttt 


tgtaggggca 


480 


actgcttaca 


acaaatacta 


caacttccgt 


aaacttcctg 


atgcactttc 


attcttcaac 


540 


gggaaacgtt 


tcgtaccatt 


tgtagttatt cttcgttcag 


caatcgctgc 


aattctactt 


600 


gctgctttct 


ggccagtagt 


tcaaacaggt 


atcaataact 


tcggtatctg 


gattgccaac 


660 


tcacaagaaa 


ctgctccaat 


tcttgcacca 


ttcttgtatg 


gtactttgga 


acgtttgctc 


720 


ttgccatttg 


gtcttcacca 


catgttgact 


atcccaatga 


actacacagc 


tcttggtggt 


780 


acttatgaca 


ttttaactgg 


tgcagctaaa 


ggtactcaag 


tattcggtca 


agacccacta 


840 


tggcttgcat 


gggtaacaga 


ccttgtaaac 


cttaaaggta 


ctgatgctag 


tcaatatcaa 


900 


cacttgttag 


atacagtaca 


tccagctcgt 


ttcaaagttg 


gacaaatgat 


cggttcattc 


960 


ggtatcttga 


tgggtgtgat 


tgttgctatc 


taccgtaatg 


ttgatgctga 


caagaaacat 


1020 


aaatacaaag 


gtatgatgat 


tgcaacagct cttgcaacat 


tcttgacagg 


ggttactgaa 


1080 


ccaatcgaat 


acatgttcat 


gttcatcgca 


acacctatgt 


atcttgttta 


ctcacttgtt 


1140 


caaggtgctg 


ccttcgctat 


ggctgacgtc 


gtaaacctac 


gtatgcactc 


attcggttca 


1200 


atcgagttct 


tgactcgtac 


acctattgca 


atcagtgctg 


gtattggtat 


ggatatcgtt 


1260 


aacttcgttt 


gggtaactgt 


tctctttgct 


gtaatcatgt 


actttatcgc 


aaacttcatg 


1320 
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attcaaaaat 


tcaactacgc 


aactccaggg 


cgcaacggaa 


actacgaaac 


tgctgaaggt 


1380 


tcagaagaaa 


ccagcagcga 


agtgaaagtt 


gcagcaggct 


ctcaagctgt 


aaacattatc 


1440 


aaccttcttg 


gtggacgtgt 


aaacatcgtt 


gatgttgatg 


catgtatgac 


tcgtcttcgt 


1500 


gtaactgtta 


aagatgcaga 


taaagtagga 


aatgcagagc 


aatggaaagc 


agaaggagct 


1560 


atgggtcttg 


tcatgaaagg 


acaaggggtt 


caagctatct 


acggtccaaa 


agctgacatt 


1620 


ttgaaatctg 


atatccaaga 


tatccttgat 


tcaggtgaaa 


tcattcctga 


aactcttcca 


1680 


agccaaatga 


ctgaagcaca 


acaaaacact 


gttcacttca 


aagatcttac 


tgaggaagtt 


1740 


tactcagtag 


cagacggtca 


agttgttgct 


ttggaacaag 


taaaggatcc 


agtatttgct 


1800 


caaaaaatga 


tgggtgatgg 


atttgcagta 


gaacctgcaa 


atggaaacat 


tgtatctcca 


1860 


gtttcaggta 


ctgtgtcaag 


catcttccca 


acaaaacatg 


cttttggtat 


tgtgacggaa 


1920 


gcaggtcttg 


aagtattggt 


tcacattggt 


ttggacacag 


taagtcttga 


aggtaaacca 


1980 


tttacagttc 


atgttgctga 


aggacaaaaa 


gttgcagcag 


gagatctcct 


tgtcacagct 


2040 


gacttggatg 


ctatccgtgc 


agcaggacgt 


gaaacttcaa 


cagtagttgt 


cttcacaaat 


2100 


ggtgatgcaa 


ttaaatcagt 


taagttagaa 


aaaacaggtt 


ctcttgcagc 


taaaacagca 


2160 


gttgctaaag 


tagaattgta 


a 








2181 



<210> 66 

<211> 1551 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 66 



ggaattaaaa 


tgagtatttt 


agaagttaaa 


aatctgagtc 


acggttttgg 


tgaccgtgca 


60 


atttttgaag 


atgtgtcctt 


ccgtctcctc 


aagggagaac 


atatcggcct 


ggtcggtgcc 


120 


aatggtgaag 


gaaaatcaac 


ctttatgagt 


atcgtgactg 


gtaaaatgct 


gccagatgaa 


180 


ggaaaggttg agtggtccaa 


atatgtgacg 


gctggttact 


tggatcagca 


ctctgtcctt 


240 


gctgaaagac 


agtcggtgcg 


tgatgttctc 


cgtacggctt 


ttgatgagct 


tttcaaagct 


300 


gaagctcgta 


tcaatgacct 


ctatatgaaa 


atggctgaag 


acggcgcgga 


tgttgatgct 


360 


ctcatggaag 


aagtaggaga 


acttcaagac 


cgtctggaga 


gtcgtgattt 


ctataccttg 


420 


gatgctaaga 


ttgacgaagt 


agcgcgtgct 


cttggtgtta 


tggactttgg 


catggatacg 


480 


gatgtaactt 


ctttgtcagg 


tgggcaaaga 


accaaggtgc 


ttttggcaaa 


acttctcctt 


540 
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ataLL L LLjLL 


gtcggacgag ccgaccaacc 


acttggatgc 


tgagcatatt 


c f\ n 


yaCCyyctCa 


A *T /"""* q 4— m 4— 

aSCyCtotCU 


ccaaaactat gagaatgcct 


ttgttctcat 


ttcgcacgat 


660 


aL.tCCaI.CCC 


tcaatgacgt 


tattaatatt gtctatcatg 


tggaaaatca 


acagctgacg 


720 


CytLaCCCty 


gtgactacta 


ccagttccaa gaagtttatg 


ctatgaagaa 


atctcagcta 


780 


gaggcagcc t 


acgaacgcca 


gcagaaagag attgcagacc 


tcaaggactt 


tgtggctcgt 


840 


aauaaagccc 


gtgttgcaac 


tcgtaatatg gctatgtctc 


gtcaaaagaa attggataag 


900 


atggatatta 


tcgaactcca 


aagtgagaaa ccaaaaccat 


cctttgattt 


caaaccagct 


960 


cgcacaccay 


ggcgctttat 


cttccaagcc aagaacttgc 


aaattggtta 


cgaccgtcct 


1020 


CLcacLaagc 


c cccaaaccn 


taccttcgaa cgcaatcaaa 


aggttgcgat 


tattggtgct 


1080 




gaaaaacaac 


tctcttgaag agtctcttgg 


gcattatctc 


gccaatcgct 


1140 


ggygaagt-gg 


agcgtggaga 


LtactLagaa ctuggttact: 


ttgagcagga 


agtagaaggc 


1200 


ggtaatcgcc 


aaactcctct 


tgaagctgtc tggaatgcct 


ttcctgccct 


taatcaagca 


1260 


gaagtccgtg 


cagcccttgc 


ccgttgtggt ttgacaacca 


aacatattga 


aagccagatt 


1320 


caagtattat 


cagggggaga 


gcaagccaag gttcgtttct 


gtctcttgat 


gaatcgtgaa 


1380 


aacaacgttt 


tagtgctgga 


cgagccgacc aaccatttgg 


atgtggatgc 


aaaggatgag 


1440 


ctcaaacgcg 


ctctcaaaga 


atatagggga tctatcctta 


tggtctgcca 


cgagccagac 


1500 


ttttatgaag 


gctggataga 


ccaaatatgg gattttaata 


atttaactta 


a 


1551 



<210> 67 
<211> 822 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 67 

atttttgaga ggatcagaat gaaaaaacta gcaacccttc ttttactgtc tactgtagcc 60 
ctagctgggt gtagcagcgt ccaacgcagt ctgcgtggtg atgattatgt tgattccagt 120 
cttgctgctg aagaaagttc caaagtagct gcccaatctg ccaaggagtt aaacgatgct 180 
ttaacaaacg aaaacgccaa tttcccacaa ctatctaagg aagttgctga agatgaagcc 240 
gaagtgattt tccacacaag ccaaggtgat attcgcatta aactcttccc taaactcgct 300 
cctctagcgg ttgaaaattt cctcactcac gccaaagaag gctactataa cggtattacc 360 
ttccaccgtg tcatcgatgg ctttatggtc caaactggag atccaaaagg ggacggtaca 420 
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ggtggtcagt 


ccatctggca 


tgacaaggat 


aagactaaag acaaaggaac 


tggtttcaag 


/OA 

480 


aacgagatta 


ctccttattt 


gtataacatc 


cgtggtgctc ttgctatggc 


taatactggt 


540 


caaccaaaca 


ccaatggcag 


ccagttcttc 


atcaaccaaa actctacaga 


tacctcttct 


600 


aaactcccta 


caagcaagta 


tccacagaaa 


attattgaag cctacaaaga 


aggtggaaac 


660 


cctagtctag atggcaaaca 


cccagtcttt 


ggtcaagtga ttgacggtat 


ggatgttgtg 


720 


gataagattg 


ctaaggccga 


aaaagatgaa 


aaagacaagc caactactgc 


tatcacaatc 


780 


gacagcatcg 


aagtggtgaa 


agactacgat 


tttaaatctt aa 




822 



<210> 68 

<211> 1368 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 68 



aagattacaa 


aggagttttc 


aatgagagaa 


tatgatatca ttgctatcgg 


tggaggtagc 


60 


ggaggaatcg 


ctaccatgaa 


ccgtgctggt 


gaacatggag ccaaagcagc 


cgttattgag 


120 


gaaaagaaat 


taggtggaac 


ctgtgtcaac 


gtcggttgtg ttcctaaaaa 


aatcatgtgg 


* 180 


tacggggcgc 


aaatcgctga 


gactttccat 


caatttggag aagactacgg ctttaagact 


240 


actgatctta 


actttgactt 


tgcaacccta 


cgtcgcaatc gtgaagccta cattgatcgc 


300 


gctcgttctt 


cttatgatgg 


tagttttaaa 


cgcaacggtg tagacttgat 


tgaaggtcat 


360 


gctgaatttg 


tagattctca 


tactgtaagc 


gtaaatggtg aactgattcg 


tgctaaacat 


420 


atcgtgattg 


ctacaggtgc 


ccatccaagt 


attcctaata ttcctggtgc 


tgagctaggt 


480 


ggctcttctg 


atgatgtatt 


tgcctgggaa 


gaacttccag agtcaattgc 


cattctaggc 


540 


gctggttata 


tcgccgttga 


attagctggc 


gtactccaca cttttggtgt 


caagacagat 


600 


ctctttgttc 


gccgcgatcg 


tcctttacgt 


ggttttgatt cctacatcgt 


tgaaggtttg 


660 


gtcaaggaaa 


tggaaagaac 


aaacttacca 


cttcacactc acaaagtccc 


tgtcaagtta 


720 


gaaaaaacta 


ctgacggcat 


taccattcat 


ttcgaagatg gtactagtca 


cacagctagc 


780 


caagttatct 


gggctacagg 


tcgccgtcca 


aacgttaagg gcttgcaact 


tgaaaaagct 


840 


ggagtgactc 


tgaacgaacg 


tggctttatc 


caagtggatg aataccaaaa 


tactgttgtt 


900 


gagggaatct 


atgctctagg 


tgatgtaacg 


ggcgagaaag aactgactcc 


agttgcaatc 


960 


aaggccggac 


gtaccctatc 


tgaacgtctc 


tttaacggaa aaactactgc 


aaaaatggat 


1020 
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tactcaacta 


ttccaactgt 


tgtcttttca 


caccctgcta 


tcggaactgt 


tggtttgaca 


1080 


gaagagcaag 


ctattaaaga 


atacggtcaa 


gaccaaatca 


aggtttataa 


atcaagcttt 


1140 


gcatctatgt 


actctgcttg 


cacttgcaac 


cgtcaagaat 


cccgtttcaa 


actcataaca 


1200 


gctggttcag 


aagaaaaagt 


tgtcggactt 


catggaattg 


gctacggcgt 


tgatgaaatg 


1260 


attcagggat 


ttgccgttgc 


tatcaaaatg 


ggagcaacca 


aggctgactt 


tgatgcaact 


1320 


gtggcaattc 


acccaactgc 


atctgaagaa 


tttgtaacca 


tgcgttaa 




1368 



<210> 69 

<211> 1338 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 69 



aagatgttca 


gtaaacttaa 


aaaaacatgg 


tatgcggatg 


actttagtta 


ttttatccgc 


60 


aacttcggtg 


tcttcaccct 


gattttttct 


acaatgactc 


tgattatttt 


acaagtcatg 


120 


cattcgagtc 


tttatacttc 


ggtggacgat 


aagcttcatg 


gactgagtga 


aaatcctcaa 


180 


gcagttattc 


agctggctat 


aaatagggca 


acagaagaga 


ttaaagattt 


agaaaatgct 


240 


agggcggacg 


ctagtaaagt 


agaaataaaa 


cctaatgtca 


gttccaatac 


ggaagtcatt 


300 


ctctttgata 


aagactttac 


tcaacttctt 


tctggaaatc 


gatttttggg cttggataag 


360 


attaagttag 


aaaagaaaga 


actaggacat 


atctaccaga 


ttcaggtttt 


taatagctat 


420 


gggcaggaag 


aaatctatcg 


tgtgattttg 


atggagacca 


atattagttc 


ggtttcaacc 


480 


aatatcaagt 


atgctgctgt 


cttgattaat 


accagtcagt 


tggaacaggc 


tagtcaaaag 


540 


catgagcaat 


tgattgtggt 


cgtgatggct 


agtttctgga 


ttttgtcttt 


acttgccagt 


600 


ctctatctag 


ctagggtcag 


tgttaggccc 


ctgcttgaga 


gtatgcagaa 


gcaacagtct 


660 


tttgtggaaa 


atgccagtca 


tgagttacga 


actccactcg 


cagttttgca 


aaatcgctta 


720 


gagacccttt 


ttcgtaagcc 


agaagctacc 


attatggatg 


tgagcgaaag 


cattgcatcg 


780 


agtttggaag 


aagtccgaaa 


tatgcgtttt 


ttaacgacaa 


gcttgctgaa 


cttagctcgg 


840 


agagatgatg 


ggattaagcc 


ggagcttgca 


gaagttccaa 


ctagcttttt 


taatacaact 


900 


ttcacaaact 


acgagatgat 


tgcttcggaa 


aataatcgtg 


tcttccgttt 


tgaaaatcgt 


960 


atccatcgaa 


caattgtcac 


agatcagctt 


cttctgaaac 


aactgatgac 


cattcttttc 


1020 


gataatgccg 


tcaagtatac 


tgaggaggat 


ggtgaaattg 


attttcttat 


ctcggcgacc 


1080 
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gatcgcaatc tttatttact tgtttctgat 
aagaaaattt ttgaccgttt ttatcgagta 
tttggtttag gattatccct agccaagcaa 
gtcaaagata ataaacccaa gggaacaatc 
tctaaaaaga aaaaataa 

<210> 70 

<211> 1092 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 70 



gattgtaatt 


ttcttacggg 


catgattctc 


ttttcggcag 


agaattatta 


cagaaaggtt 


aaagcatggc 


tgattttgga 


gaaatgtggt 


acagcaactg 


ctgaaagtat 


tgaacaagtt 


atctatgtcg 


gtgagaaaga 


ttttggtctt 


ttacgtgaaa 


tcgctaagtt 


ggttcatgat 


gctctcatgc 


accaagatat 


gatggaccgt 


atcaagacag 


actatattac 


gattggggat 


ggttattcat 


ttaagaccat 


ctacgatgct 


aacttctggg 


gacaaaaggc 


tggcgcatct 


gctgaacttt 


tcaaaatgcc 


agagattttg 


gctagcgtca 


tccatcattc 


taaacgtcca 


atcgatgatg 


aaaagacgca 


taaacgtgac 


agccactatt 


ccatttttga 


agataatcat 


gatttgatga 


tcaaattaac 


agaattggtg 


gggctctaca 


ctcctggtca 


gaactttgtt 


agcttgattc 


aagagggcaa 


ctttagtcat 


cgtaaacttc 


accctaaaaa 


ccgtttcctt 


atggttagat 


aa 





aatggaatcg 


gtatttcgac 


agaagataaa 


1140 


gacaaggcta 


gaacccggca 


aaaaggtggt 


1200 


attgtagatg 


ctctaaaagg 


aactgttact. 


1260 


tttgaagtga 


agattgccat 


tcagacacca 


1320 








1338 



tccttaacag 


tacataccta 


ttttatcatt 


60 


acaaaaagaa 


taaagtccct 


tttcattttc 


120 


ataatttttc 


ttatggaaaa 


gattgtcatt 


180 


gaacaactac 


tcgaagctgg 


cgtagaccgt 


240 


cgtctgccaa 


cgacctttag 


ttatgaccaa 


300 


gctggtaagg 


aattgatcgt 


tgcggtcaat 


360 


atcaagcctt 


tcttaaactt 


cttggaagaa 


420 


gcaggcgtct 


tttacgtagt 


taaccgcgat 


480 


tcaaccatgg 


taactagcag 


tcgtcagatt 


540 


gaggctgttt 


tggcgcgtga 


aattccatca 


600 


gaaattcctg 


ctgaagtttt 


ggtttacggt 


660 


ctcttgcaaa 


actactataa 


ctttacacat 


720 


ctcttcttgg 


ctgagccaag 


tgatccagag 


780 


gggacccata 


tctttgccaa 


caatgacctt 


840 


gagcatggct 


ttactcgctg 


gaaactagaa 


900 


gagattgcaa 


aactctttat 


ccaagcgcgt 


960 


gctcaagcct 


tcttgctgga 


tgaagaagtt 


1020 


gatacaggat 


tttatgacta 


cgatcctgac 


1080 



1092 



-58- 



WO 02/083855 



PCT7US02/11524 



<210> 71 

<211> 765 

<212> DMA 

<213> Streptococcus pneumoniae 



<400> 71 
acaaacxgga 


taaaaaattt 


aaattttaat tcaaaacatg 


ttataatcat 


acagtattct 


60 


Q ^ ^ 4" ^ ^ ^*ra «r> 

attttayaaa 


gcagtgtgac 


tatgaatttt tcttttttac 


ctaagtattt 


accttatttt 


120 


aac ta t gggg 


ctgttgtgac 


gattcttatt tctatctgtg 


ttatcttttt 


gggaactatt 


180 


ttgggtgttg 


¥- si 4- 4— 4- 4- 4- 

cctcggcctt 


tgggcaacgt tcaaagttta 


aaccgcttgt 


ttggttggcc 


240 


aacttgtacg 


tttggatttt 


ccgtgggaca ccgatgatgg 


ttcaaattat 


gattgccttt 


300 


gctcttatgc 


atatcaatgc 


tccgactatt cagattggaa 


ttttaggtgt 


tgatttttcg 


360 


cgtctgattc 


cagggatttt 


gattatctct atgaatagtg gtgcttatgt 


ttcggagact 


420 


gttcgtgccg 


gaatcaatgc 


ggttccaaaa ggtcagctag aagcggctta 


ttcgctaggg 


480 


attcgtccta 


aaaatgcgat 


gcgttatgtg attttgccac 


aagcagtcaa 


aaatatcttg 


540 


ccagcattgg 


ggaacgaatt 


tatcaccatt atcaaggaca 


gctccctctt 


atcagctatt 


600 


ggggtcatgg 


agttgtggaa 


tggggctaca acagtttcta 


caacaaccta 


tctaccttta 


660 


acaccacttt 


tatttgcagc 


attttactac ttgattatga 


cctctattct 


gacagtagcc 


720 


ttgaaagctt 


ttgaaaaaca 


tatgggacaa ggagataaga 


aataa 




765 



<210> 72 
<211> 741 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 72 

gaaataatga cagaaacctt gataaaaatt gaaaatttac ataaatcctt tggaaagaat 60 
gaagtattga agggcatcaa cctcgagatt aaaagaggag aagttgtcgt tatcatcggt 120 
ccttcaggga gcgggaaatc taccttgctt cgctctatga atttgttgga agaagcaacc 180 
aaggggaagg ttatctttga gggagtcgat attacggaca agaagaatga cctgtttgcc 240 
atgcgtgaga agatgggcat ggtttttcaa caattcaatc tctttcctaa tatgactgtg 300 
atggaaaata tcaccttgtc ccctatcaag accaaaggtg acagtaaggc cgttgcagag 360 
aaaagagctc aggaactttt ggaaaaagtt ggtttgccag ataaggcaga cgcttatcca 420 
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cagagtttgt caggtggcca gcaacagcgg attgccatcg cgcgtgggtt 
ccagatgttt tgctctttga cgagccaact tcagccctag atcctgagat 
gttctggctg ttatgcaaga tctagccaag tcaggaatga ccatggttat 
gagatgggat ttgcccgtga ggtggcagat cgtgtcatct ttatggcaga 
gttgaagacg gaacacctga gcagattttt gaacaaaccc aaggacaaag 
ttcttgagta aggttttata a 

<210> 73 

<211> 261 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 73 



ttcacaactt 


ataggaggtg 


tactatgaaa 


atcttaaaac 


gttacatatt 


ggaactctgt 


60 


tttattttaa 


gttttgcttt 


accttttata 


aaaggaacca 


atgcagataa 


tggtagatgc 


120 


tttgtggaaa 


cctattacgg 


ttttactttt 


ttgatggaac 


atgctattgt 


aacagctgtc 


180 


tttatttgtt 


cgttcttaat 


tgctttctta 


ctaaaaaacg atggacgaaa 


tggattgctg 


240 


cgggtagtta 


ttgcttttta 


sr 








261 



<210> 74 

<211> 1548 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 74 



aaggaagagc acatggcaca 


cgaaaatgtc 


attgagatgc 


gtgatattac 


caaggtgttt 


60 


ggtggatttg ttgccaacga 


caaaatcaac 


ttgcacctac 


gaaaaggtga 


aattcatgca 


120 


cttttaggag aaaatggggc 


tggtaagtcc 


acgctaatga 


acatgttagc 


aggccttctt 


180 


gaaccaacta gtggtgaaat 


cgcggtcaac 


ggtcaagttg 


tcaatctcga 


ctccccatct 


240 


aaagcagcta gcttgggaat 


cgggatggtt 


caccagcact 


ttatgttggt 


tgaagccttc 


300 


acagtggctg aaaacatcat 


tttaggtagt 


gaattgacta aaaatggtgt 


gctagatatc 


360 


gctggagcta gcaaagaaat 


caaggctctt 


tctgaacgtt 


atggcttagc 


tgttgaccct 


420 


tctgccaagg tagcagatat 


ctcagttgga 


gcccaacaac 


gtgtagaaat 


tttaaaaaca 


480 


ctttatcggg gggctgatat 


ccttatcttt 


gacgaaccaa 


cggctgtttt 


gactccatca 


540 


gaaattgatg agttgatggc 


tattatgaaa 


aatcttgtca 


aagaaggaaa 


atcaattatc 


600 



ggctatggaa 480 
ggttggagaa 540 
cgtaacacat 600 
cggtgtggtt 660 
gactaaagac 720 
741 
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u uyaL LaLv-L 


aCdaaCcyya 


/T ^ O a 4"" 4~ /"^/Ta 

ugo.aauL.cga 


gcagtttctg accgtgttac 


ay u uauccy u 


ODU 


Cy tyy yaaat 


caattgaaac 


cguugaaauu 


gcaggggcta 


ecaatgetga 


tttggcggaa 




atyatgyuag 


gacgttctgt 


ttccfcttaaa 


acagagaagc 


aagcctctaa 


accaaaagaa 


/oU 


gtggtt ttgt 


ctatcaaaga 


+-4-4- /w/wl- 

uttggtggtc 


aatgaaaacc 


gtggtgttcc 


agctgttaaa 


840 


aaucugtccu 


tggatgttcg 


tgctggagag 


attgttggta 


ttgeggggat 


tgatggaaat 


ft ft n 


ggtcagtctg 


aactgattca 


agecattaca 


ggtcttcgta aggttgaatc 


tggtagcatt 


960 


gagctaaaag 


gagattcaat 


tgtaggcttg 


cacccacgtc 


agattacaga 


actaagtgtt 


1020 


gggcacgt tc 


cagaagaccg 


teacegtgat 


ggcttgattt 


tggaaatgat 


gatatctgaa 


1080 


aauau tycee 


tucaaaccta 


c ca uaaagaa 


ccacatagta 


aaaatggaat 


tttgaattat 


1140 




cuucu cauy c 


taaaaagctg 


atggaagagt 


ttgatgttcg 


cgctgccagt 


1 O ft ft 

lzuU 


gaattagttc 


ctgcagctgc 


actctcagga 


ggaaatcaac 


aaaaagcaat 


tattgetegt 


1260 


gaaattgatc 


gagatcctga 


tctccttatc 


gttagecage 


caactcgtgg 


gttggatgtc 


1320 


ggtgccattg 


agtatatcca 


caaaegcttg 


attgaagagc gtgataatgg caaggctgtc 


1380 


cttgttgtca 


gctttgaatt 


ggatgagatt 


ttaaaegtet 


cagacegtat 


tgccgttatc 


1440 


cacgatggta 


agattcaagg 


tattgtatca 


ccagaaacaa 


ccaataaaca 


agaacttggt 


1500 


gtcttgatgg 


ctggtggaaa 


cttgggaaag 


gagaagagtg atgtctaa 




1548 



<210> 75 
<211> 939 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 75 

gggaggagaa caaaaatgac agagttggca aagcaactat tagagttgac ctatattgtg 60 
attggttgtc aatttctcca tacagectat tgtagttata aagataaaac aaacccagtt 120 
cgacttggga catctgeatt ttggactcta ttgtctatta cgtttatagg tggttcctat 180 
atgecaaata tgagtattgg tattattgta atcctattat cgctgttaac attgtttaag 240 
caagtcegta teggaacett gccatcctta gatgaaatga aagecaatat tgaatctaac 300 
aggttgaaaa ataaaatttt tattccagtt atgctgatgg caatacttgc gttggtctta 360 
gcgcaaatga ttccagaatt tagcaagatt tegattagee ttgccgcctt gtttgetaca 420 
atttctgttc ttgtgattac caatagtcac cctaagagtc tgttatcaga aaataatcga 480 
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atgactcagc aagtttcaac aagtgggatt 


gttcctcaat 


tattaggggc 


u u uyyy yyc u 


D*±KJ 


atttttactg 


tagcaggtgt 


uggtgaugt t. 


atctctcatc 


tgattagcgg 


4** 4— J^r j^h 

uaut.gci.ccu 


DUU 


tcagatagtc 


gctttatagg 


agttttggcc 


tatgttcttg gaatggttct 


attcacaatg 


660 


attatgggaa 


atgcttttgc 


agcattcacc 


gttattacag 


caggtgttgg 


agttcccttt 


720 


gtatttgctc 


tgggagctaa 


tccaattgtg 


gctggtgctc 


ttgccatgac 


agcaggttat 


780 


tgtgggacct 


tattgacccc 


aatggctgct 


aattttaacg 


ctctaccagc 


agcattgatg 


840 


gatatgaaag atcagaatgg 


cgttataaag 


gctcaagcag 


gtgttgctct 


agtaatgatt 


900 


gttattcaca 


tattcttaat 


gtactttctc 


gcattttag 






939 



<210> 76 

<211> 1113 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 76 
ctcatgtttc 


gtagaaataa 


attatttttt 


tggaccacag aaattttact 


cttaaccatc 


60 


atcttttacc 


tatggagaca 


gatggggtct 


ttgattaacc cttttgttag 


cgtgcttaat 


120 


acaattatga 


ttccattttt 


attagggggc 


tttttttatt atttgacaaa 


ccctattgtt 


180 


actttcttaa 


ataaagtctg 


taaactcaat 


cgtttgcttg gtattttaat 


taccttgtgt 


240 


actttggtct 


ggggaatggt 


cataggtgtt 


gtctatctct tacctatttt 

* 


gattaatcag 


300 


ttatctagtt 


tgattatatc 


tagtcaaact 


atttatagtc gagtacaaga 


cttaatcata 


360 


gacttatcta 


attatcctgc 


gctccagaat 


ttggatgtag aagctacaat 


tcagcagtta 


420 


aacttatcct 


atgttgatat 


tcttcaaaat 


atcctaaata gcgtatcaaa 


tagtgtgggg 


480 


agcgtcttgt 


cagctcttat 


cagtactgtt 


ttgattttga ttatgactcc 


agtttttttg 


540 


gtttatttct 


tattagatgg 


acataaattc 


ttgcccatgc ttgaaagaac 


gattctaaag 


600 


agggatcgct 


tgcatattgc 


aggcttatta 


aagaatttaa atgcgacgat 


tgctcgctat 


660 


attagtggag 


tttcgattga 


cgcaatcatt 


ataggttgtt tggcttatat 


tggctatagt 


720 


attattggtt 


taaaatatgc 


tttagttttt 


gccatttttt ctggtgtagc 


caatttaatt 


780 


ccttatgtgg 


ggccaagtat 


tggtttgatt 


cctatgatca tcgcaaatat 


attcactgat 


840 


ccccatagac 


tgctgattgc 


agtgatttat 


atgcttgttg ttcagcaggt 


agatggcaat 


900 


atcttatatc 


ctcgaatcgt 


aggaagtgtt 


atgaaggttc atccaatcac 


gattttagtt 


960 
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ttacttttgt tgtcaagcaa tatctatggt gtagttggaa tgattgtcgc agtgccaacc 1020 
tattctatct tgaaagaaat ttctaagttc ttatcccatt tgtatgaaaa tcataaaata 1080 
atgaaagaac gagaaagaga attagctaag taa 1113 

<210> 77 

<211> 1995 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 77 
atmagtatgt 


ttcgattaac 


caataagtta 


gcggtatcga 


acttgattaa 


aaaccgcaaa 


60 


ctctactatc 


cctttgcact 


ggctgttctc 


ttggcagtca ccatcaccta 


tctcttttac 


120 


tccctaacct 


tcaatccaaa 


gattgcggaa 


atccgtggag gaaccaccat 


tcaagcaaca 


180 


cc cggatccg 


gcacgtctgt 


cgttaccctt 


gcgtcagcca 


ttatcgtcct 


ctatgccaat 


240 


-7v 4* 4* 4- 4 s *"«r 4*- ^* 

agctttgtca. 


tgaaaaaccg 


ttccaaggaa 


ctgggtatat 


atggcatgtt 


aggcttggag 


300 


aagcgccacc 


taatcagtat 


gacctttaag 


gagttagtgg 


tatttgggat 


tctaactgtt 


360 


ggagcgggna 


tcggtattgg 


agccttgttt 


gacaagttaa 


ttttcgcttt 


cctgctcaaa 


420 


ctaatgaaac 


tgaaggttga 


gctggttgct 


accttccaaa 


tgaatgttgt 


cattgcagta 


480 


CCtyutgtCt 


tcggautgat 


tttcctaggc 


ctcatgttcc 


tgaatgctct 


tcgaatcgcc 


540 


cgtatgaatg 


ccctccagct 


ctcgcgtgag 


aaagcaagcg 


gagagaaaag 


aggtcgcttc 


600 


ctacctctcc 


aaacgattct 


tggttccata 


agtttaggga 


ttggctatta 


tcttgccctt 


660 


acggtaaccg 


atcctcttac 


agccctaaca 


actttcttcc 


tagctgtttt 


gctggttatc 


720 


tttggtactt 


atctattgtt 


taatgcaggg 


attacagtct 


tcctacaaat 


cttaaagaaa 


780 


aacaagaaat 


actattacca 


acctaataac 


ctcatatctg 


tttccaactt 


gattttccgt 


840 


atgaagaaaa 


atgcggttgg 


actagcaacc 


atcgctattt 


tgtcaacaat 


ggttttggta 


900 


accatgtcag 


cagcgacaag 


cattttcaat 


tccgcagaaa 


gctttaaaaa 


agttctaaat 


960 


cctcatgatt 


ttggggtttc 


agggcaaaat 


gttgaaaaag aagatttgga 


caaactcttg 


1020 


agccagtttg 


caagtgacaa 


aggttatagt 


gtcaaagaga aagaagtact 


tcgttacagt 


1080 


aactttggta 


ttgcaaatca 


agaaggaacc 


aagttaacta 


tttttgaaaa 


aggacaaaac 


1140 


cgtgtccaac 


ccacaacagt 


tttcatggta 


tttgaccaaa aagattatga 


aaatatgact 


1200 


ggtcaaaaac 


tgtctctatc 


aggaaatgag 


gtcggtctct 


ttgccaaaaa 


tgacggactg 


1260 * 
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aaaggacaga 


aagctctaac 


tctaaatgat 


catcaatttt 


ctgtcaaaga 


agaatttaat 


1320 


aaagatttca 


ttgtgaacca 


tgttccaaat 


aagtttaata 


tcttgactac 


tgattacaat 


1380 


taccttgttg 


ttcctgattt 


acaagccttt 


ttggatcaat 


tcccagattc 


ggctatctat 


1440 


aatcagtttt 


acggtggtat 


gaatgtaaat 


gtcagtgaag 


aagaacaact 


caaggtcgct 


1500 


gaggagtatg 


aaaactacct 


caatcaattt 


aatgctcaat 


tagacacaga 


aggtagctat 


1560 


gtttatggta 


gcaatctagc 


agatgctagt 


tctcagatga 


gtgccctctt 


tggtggtgtc 


1620 


ttctttatcg 


gtattttcct 


atccattatc 


tttatggtcg 


gaactgttct 


ggtcatctac 


1680 


tacaaacaaa 


tttctgaagg 


ctacgaagac 


cgtgaacgct 


ttattatctt 


gcagaaagtc 


1740 


ggtttggacc 


aaaagcaaat 


caagcaaacc 


atcaacaaac 


aggttttaac 


tgttttcttc 


1800 


cttcctttgc 


tctttgcctt 


catacatctc 


gcctttgcct 


accatatgct 


tagcctgatt 


1860 


ttaaaagtga 


ttggtgtact 


ggatacgact 


atgatgttga 


ttgtgacctt 


gtctatctgc 


1920 


gctatcttcc 


tcatcgccta 


tgtgctgatt 


ttcatgatta 


cttcaagaag 


ttatcgcaag 


1980 


attgtgcaaa 


tgtaa 










1995 


<210> 78 
<211> 1290 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 78 
ggacatttta 


gaagaagagg 


aaggaaaaaa 


atgagtcgtt 


tactagttat 


tggttgtggg 


60 


ggcgttgccc 


aagttgctat 


ttcaaagatt 


tgtcaagata 


gcgaaacatt 


tacagagatt 


120 


atgattgcta 


gccgtaccaa 


gtcaaaatgc 


gatgacttga 


aagcgaagct 


agaaggcaaa 


180 


acaagtacta 


aaattgaaac 


tgcagcactt 


gatgctgaca 


aggttgaaga 


agtgattgcc 


240 


ctgattgaaa 


gctacaaacc 


agaagctgtt 


ttgaatgtag 


ctctgcctta 


tcaagattta 


300 


accattatgg 


atgcttgttt 


ggcaacaggt 


gttcactata 


tcgatacagc 


caactacgaa 


360 


gcagaagaca 


cagaagaccc 


tgagtggcgt 


gctatctacg 


aaaaacgttg 


taaggaactt 


420 


ggttttacag 


cctactttga 


ctactcatgg 


cagtgggctt 


atcaagagaa 


attcaaagaa 


480 


gcaggcttga 


ctgctcttct 


tggttctggt 


tttgacccag 


gtgtaactag 


tgtcttttca 


540 


gcttatgccc 


tcaaacacta 


ttttgatgaa 


atccattata 


tcgacatttt 


agactgtaat 


600 


ggcggtgacc 


acggttatcc 


atttgcaacc 


aactttaatc 


cagaaattaa 


tctcc'gtgag 


660 
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gtttctgcgc 


caggttctta 


ctgggaagat 


gggaaatggg 


tcgaagtcga 


cty \— Laty LUL 


79 0 


atcaagcgtg 


agtatgattt 


ccctcaagtfc 


ggacaaaaag 


atatgtatct 


/~« 4" *—* ^ /~* n ^~ 
CCUtCaCCat 


7 a n 


gaagaaatcg 


aatcattggc 


caagaacatt 


ccaggtgtca 


aacgcattcg 


tttCtttauy 


o^t U 


acttttggtc 


aatcttactt 


gacgcacatg 


aaatgtcttg aaaatgttgg 


actcc ttcgt 




acggatacca 


ttaactttaa 


cggccaagaa 


attgttccaa 


ttcaattttt 


gaaagccttg 


you 


cttccagatc 


ctgccagtct 


tgggccacgt 


acagtcggaa 


aaaccaatat 


tggatgtatc 


1020 


tttacaggtg 


tcaaagacgg 


tgtcaaaaag 


actatctata 


tctacaatgt 


ctgcgaccat 


1080 


caggaatgtt 


acgcagaggt 


tggttcgcaa 


gctatttctt 


atacgacagg 


agttccagcc 


1140 


atgattggga 


caaaattagt 


catgaacgga 


acttggaaac 


aagctggagt 


gtataacctt 


1200 


gaggagttag 


atccagatcc 


attcatggaa 


gctttgaatg 


agtatggttt 


gccatgggtt 


1260 


gtggttgaaa 


atccacaaat 


ggtggactaa 








1290 



<210> 79 
<211> 669 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 79 

tctaagagag gagaaaatat ggaagcaatt atcgagaaaa tcaaagagta taaaatcatc 60 

gtcatctgta ctggtctggg cttgcttgta ggaggatttt tcctgctaaa accagctcca 120 

caaacacctg tcaaagagac gaatttgcag gctgaagttg cagctgtttc caaggactca 180 

tcgaccgaaa aggaagtgaa gaaggaagaa aaggaagaac cccttgaaca agatctaatc 240 

acagtagatg tcaaaggtgc tgtcaaatcg ccagggattt atgacttgcc tgtaggtagt 300 

cgagtcaatg atgctgttca gaaggctggt ggcttgacag agcaagcaga cagcaagtcg 360 

ctcaatctag ctcagaaagt tagtgatgag gctctggttt acgttcctac taagggagaa 42 0 

gaagcagtta gtcaacagac tggttcgggg acagcttctt caacaagcaa ggaaaagaag 480 

gtcaatctca acaaggccag tctggaagaa ctcaagcagg tcaagggact gggaggaaaa 540 

cgagctcagg acattattga ccatcgtgag gcaaatggca agttcaagtc agtagacgag 600 

ctcaagaagg tctctggcat tggtggcaaa acaatagaaa agcttaaaga ctatgttaca 660 

gtggattaa 669 
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<210> 80 

<211> 1524 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 80 



aaaagcttaa 


agactatgtt 


acagtggatt 


aagaatttct 


ctattcccct 


aatttacctg 


60 


agttttctat 


tactttggct 


ttattacgct 


attttctcag 


catcttatct 


tgctttgttg 


120 


ggctttgttt 


ttctgctagt 


ctgtctcttt 


atccaatttc 


cgtggaaatc 


tgctggtaaa 


180 


gttctaataa 


tttgcggaat 


ctttggattt 


tggtttgttt 


ttcaaaattg 


gcaacagagt 


240 


caagcgagtc 


aaaatctggc 


ggattctgtt 


gaaagggtac 


ggattttgcc 


tgatactatt 


300 


aaggttaatg 


gtgatagtct 


atcctttcgt 


ggcaagtcta 


acggtcgtgc 


tttccaagtc 


360 


tattataaac 


tccagtccga 


ggaggagaaa 


gaagcctttc 


aagctttaac 


tgacctgcat 


420 


gagataggac 


tagaagggaa 


gctttcggag 


ccagaagggc 


agagaaattt 


tggtggcttt 


480 


aattaccaag 


cctatctgaa 


gactcaggga 


atttaccaga 


ctctcaatat 


caaaacaatc 


540 


cagtcacttc 


aaaagattgg 


cagttgggat 


ataggagaaa 


acttgtccag 


tttacgtcga 


600 


aaggctgtgg 


tttggattaa 


gacgcacttt 


ccagacccta 


tgggcaatta 


catgacagga 


660 


ctcttgctgg 


gacatctgga 


caccgacttt 


gaggagatga 


atgagcttta 


ttccagtcta 


720 


ggaattatcc 


acctctttgc 


cctatctggc 


atgcaggtag gttttttcat 


gaatggattt 


780 


aagaaacttc 


tcttgcgatt 


gggcttgacc 


caagaaaagt 


tgaaatggct 


gacttatccc 


840 


ttttccctta 


tctatgcggg 


actaactgga 


ttttcagcat 


cggttattcg 


cagtctcttg 


900 


caaaagctac 


tggctcaaca 


tggggttaag 


ggcttggata 


attttgcctt 


gacggtgctt 


960 


gtcctcttta 


ttgtcatgcc 


aaactttttc 


ttgacagcag 


gaggagtctt 


gtcctgcgct 


1020 


tatgctttta 


tcctgaccat 


gaccagcaaa 


gaaggggagg 


ggctcaaggc 


tgttactagt 


1080 


gaaagtctag 


tcatctcctt 


gggcatattg 


cccattctat 


ccttctattt 


tgcggaattt 


1140 


caaccttggt 


ctatcctttt 


gacctttgtc 


ttttcctttc 


tttttgactt 


ggtcttctta 


1200 


ccgctcttgt 


ctatcttatt 


tgtcctttcc 


tttctctatc 


cagtcattca 


gctgaacttt 


1260 


atctttgaat 


ggttagaggg 


cattattcgc 


ttggtctcgc 


aggtggcaag gagaccactt 


1320 


gtctttggtc 


aacccaacgc 


atggctttta 


atcttattgt 


taatttcctt 


ggctttggtc 


1380 


tatgatttga 


ggaaaaacat 


taaaggatta 


acagtattga 


gtttattgat 


tacaggtctc 


1440 


tttttcctta 


ccaagtatcc 


actggaaaat 


gaaatcacca 


tgctggatgt 


ggggcaagga 


1500 
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gaaagtattt tctacgggat gtaa 1524 
<210> 81 

<211> 261 ^ 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 81 

aataataggg attttaagga gtttgatatg tataacctat tattaaccat tttattagta 60 
ttatctgttg tgattgtgat tgcaattttc atgcaaccaa ccaaaaacca atccagcaat 120 
gtatttgatg ccagttcagg tgatttgttt gaacgcagta aagctcgcgg ttttgaagct 180 
gtaatgcagc gtttgacagg gattttagtc tttttctggc tagccattgc cttagcattg 240 
acggtattat caagtagata a 261 

<210> 82 

<211> 867 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 82 



aatagaaata 


gttggaggaa 


atatatgctc 


tcatggttag 


cacgcgttat 


taaagggatt 


60 


gtaattgctc 


ttggatttat 


cctaccggga 


atttccggag 


gggttctagc 


agcaatctta 


120 


ggaatctatg 


aacgaatgat 


tggctttctg gcccatccct 


ttaaagactt 


taaagaaaat 


180 


gttttgtact 


ttattccagt 


tgccatcggt 


atgcttctgg 


gaatcggctt 


attttcctac 


240 


ccgattgaat 


acctgcttga 


aaattatcag 


gtttttgtat 


tatggagctt 


tgcgggagct 


300 


attatcggta 


cagttcctag 


cctcctcaaa 


gaatcaactc 


gagaatctga 


ccgagacaag 


360 


attgatttag 


cttggttatg 


gacaaccttt 


atcatttctg 


gattaggact 


ctatgcctta 


420 


aattttgtcg 


ttggaacctt 


aagcgccagc 


tttcttaact 


tcgtcctagc 


aggcgcacta 


480 


ttggcccttg 


gcgtcttggt 


tcctggcctc 


agcccatcaa 


atttactttt 


gattttggga 


540 


ctctatgctc 


ctatgttgac 


tggttttaaa acttttgatt 


tcttgggaac 


cttctttccg 


600 


attggaattg 


gtgcaggtgc 


aactctcatc 


gttttttcaa 


aattgataga 


ttatgcctta 


660 


aacaactacc 


actcacgcgt 


ctatcatttc 


atcatcggta 


tcgtcctatc 


aagtaccctt 


720 


ttgatcttaa 


ttccaaatgc 


aggaaacgct 


gaaagtatcc 


aatacacagg 


actttcactt 


780 


gtcggttatg 


tcatcatcgc 


cttcttcttt 


gcgctgggaa 


tctggcttgg 


tatttggatg 


840 
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agtcaattgg aggataaata taaataa 867 

<210> 83 

<211> 636 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 83 



atcatgtttt 


acttgagttt 


gtcaaggatt 


gctttaagct 


cctctactag 


tttagtttct 


60 


gtctctgctg 


agccattttc 


ttctttcacg 


aaatcaaggg tttcttggag aaggttttgg 


120 


gctttggcaa 


ggactttttt 


atccgctttt 


tctgcatcta gctgtcctag aaccttgatc 


180 


aattccgtgc 


ttaattgctg 


gatttctgac 


tctttcttac 


ggcgaatcag 


ccagaaggca 


240 


atcacgccta 


ggagggcaag 


tagactgacc 


acaatcactc 


ctgccggaac 


tgagtttgtt 


300 


tcagtcatct 


tatctgaatc 


cttactatct 


tccgttcctt 


gttttgeate 


cttcttgtcc 


360 


tgtgcaggct 


tgctgtcgct 


agcatttgct 


ttcacatctt 


tgagagagtc 


caaggcagcc 


420 


cagccttcac 


agactctact 


gcagtatgca 


gaccttactc 


tgtcaaggca 


ctatcttccg 


480 


gagctttttg 


agcatctagg 


aggacagcct 


tggttgcatc 


gattttegga 


tcagatactg 


540 


ttgccaaagc 


tttcaagcgt 


tggtctaact 


cttgactcaa 


ggcacgaagt 


tcagacttgt 


600 


caacttgctc 


ttgagcttgt 


gtgctcgttg 


age tag 






636 



<210> 84 
<211> 744 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 84 

aataggatta gaattattaa gaaagttggt tctttattgg aaacgatagt atttttaatc 60 
tctgtttttc tagcaggtgt tttatccttt ttttctcctt gtatttttcc tcttctgcca 120 
gtctatgctg ggattttatt ggatgatcaa gaaagtgcaa aaagcttttc tttgtttggg 180 
agaaaggttc tctggtcagg cttgattcga acactttget ttatcgctgg tatctctctc 240 
attttcttta ttctaggctt tggtgctggt tactttggtc atattctcta tgcaaattgg 300 
tttcgatatg gcatgggagc tattattatc attttgggtc ttcaccagat ggaaattttt 360 
catttgaaga aattagaagt tcaaaaaagt tttaccttta aaaaatcaga ttctaatcgt 420 
tattggtcag cttttttact tggtattacc tttagctttg gttggacacc ttgtattggt 480 
ccagttttaa gttctgtttt ageacttgeg gcttctggag geaatggege ttggcaagga 540 
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gcgatttata ctctcattta cactctgggc atggcccttc ctttcttggt attggcacta 



600 



gcttcaggtc tagtcatgcc atattttagt aaaatcaagc gtcatatgat gctactaaag 



660 



aaaattggtg gtttcctcat tgttttaatg ggaattttgt tactattagg acaagtaaat 



720 



gttctagctg gaatttttga ataa 



744 



<210> 85 

<211> 936 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 85 



atggttaagg 


agttgttcat 


gaagaaacaa 


aatttatttt 


tagtcctgtt 


aagtgtcttt 


60 


cttttgtgct 


tgggggcttg 


tggtcaaaag 


gaaagtcaga 


caggaaaggg 


gatgaaaatt 


120 


gtgaccagtt 


tttatcctat 


ctacgctatg 


gttaaggaag 


tatctggtga 


cttgaatgat 


180 


gttcggatga 


ttcagtcaag 


tagtggtatt 


cactcctttg 


aaccttcggc 


aaatgatatc 


240 


gcagccatct 


atgatgcaga 


tgtctttgtt 


taccattctc 


atacactcga atcttgggca 


300 


ggaagtctgg 


atccaaatct 


aaaaaaatcc 


aaagtgaagg 


tcttagaggc 


ttctgaggga 


360 


atgaccttgg 


aacgtgtccc 


tggactagag 


gatgtggaag 


caggggatgg 


agttgatgaa 


420 


aaaacgctct 


atgaccctca 


cacatggcta 


gatcctgaaa 


aagctggaga 


agaagcccaa 


' 480 


attatcgctg 


ataaactttc 


agaggtggat 


agtgagcata 


aagagactta 


tcaaaaaaat 


540 


gcgcaagcct 


ttatcaaaaa 


agctcaggaa 


ttgactaaga 


aattccaacc 


aaaatttgaa 


600 


aaagcgactc 


agaaaacatt 


tgtaacacaa 


catacagcct 


tttcttatct 


agcgaagaga 


660 


tttgggctta 


atcaacttgg 


tattgcaggt 


atctctcctg 


aacaagaacc 


aagtccacga 


720 


caactaacag 


aaattcagga 


atttgttaag 


acctataagg 


ttaaaacgat 


ttttacagaa 


780 


agtaacgctt 


cttcaaaagt 


agctgaaact 


cttgtcaaat 


caacaggtgt 


gggtcttaaa 


840 


actctgaatc 


ctttagagtc 


agacccacaa 


aatgacaaga 


cctatttaga aaatcttgaa 


900 


gaaaatatga 


gtattctagc 


agaagaatta 


aagtga 






936 



<210> 86 

<211> 390 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 86 
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aaggaaaaca 


gtatgttaaa aaatctaaaa 


tcgttcttgc 


ttcgaggaaa tgttattgac 


.60 


cttgctgtcg gtgttgtaat tgcctctgct 


tttggtgcta 


tcgttacttc acttgtaaac 


120 


gacattatca 


ctcctcttat tttaaatccc 


gctttgaaag 


ctgctaaagt tgaacgtatc 


180 


gctcaacttt 


cttggcatgg agtcggctat 


ggtaacttct 


taagtgctat tatcaatttt 


240 


atctttgtgg 


gtaccgccct cttctttatt 


atcaagggca 


ttgaaaaagc acagaagctg 


300 


actggcataa 


aggaagaaaa aactgacgaa 


aaaaaaccaa 


ccgaattgga agtccttcaa 


' 360 


gaaataaaag 


ctctccttga gaaaaaataa 






390 



<210> 87 



<211> 1023 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 87 
gaaatgcatg 


caaaaatgcg 


aaataaaaaa 


caaataaacc 


1 V 

tag^-ataat 


ttttataatc 


60 


tgcctaggtc 


ttcttattac 


aatatttttg 


tcattaaagc 


ttggaacaaa agaaattaat 


120 


atcagagatt 


ttttagcagc 


ttttggaatg 


ggtaatacaa 


atgatgattt 


tattaaatca 


180 


attatatata 


aaagaatacc 


tagaactatt 


tttgcaattt 


tagcaggttc 


tagtc^vfcc 


240 


ataagcggtg 


tattgatgca 


atcagttact 


agaaacccaa 


tagctgatcc 


aggtatactc 


300 


ggtataaaca 


caggagcaag 


tcttagtgta 


gtaattggtc 


tttctttttt 


aggaatttca 


360 


tcaagcataa 


gccatataag 


ttttgcaatc 


attggtggct 


tagtaagtgc 


aatttttgta 


420 


tacgcgattg 


ctgtaagcgg 


aaaagcaggc 


cttaccccta 


taaaacttgc 


cttatcagga 


480 


acttgtgtta 


gtatggcttt 


aagcagtttt 


gtaagttttt 


taattttacc 


gaataataac 


540 


gtcttagaca 


aatttagatt 


ttggcaaata 


ggtagccttg 


gagcagctac 


attatcttct 


600 


atatctacac 


tactaccttt 


tataatttta 


ggtcacttga 


tagctatatt 


tatttcatca 


660 


gatttaaacg 


ctttagctat 


gggtgatgaa 


atggctgttg 


gtcttggagt 


taatgttaat 


720 


aggataagat 


cacttgcaat 


aattgcaagt 


gtgcttttat 


gttcaagtat 


tactgcaatt 


780 


ggtggaccta 


ttggcttcgt 


aggtcttata 


gttcctcact 


tttgtggctt 


atttataagc 


840 


aaagatatac 


gcacaatgac 


catttcttca 


tcttttatag 


gtgcagagct 


cttgcttata 


900 


tgtgatataa 


tcggccgtat 


gttaggtaaa 


ccaggtgaaa 


ttgaagtagg gataattact 


960 


gcaataatcg 


ggggtccagt 


acttatttat 


gtaactatga 


aaaatagagg 


ggttaataac 


1020 
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taa 1023 



<210> 88 
<211> 1011 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 88 
ctaatgcaaa 


atttaattat 


aggtattcaa 


aaaagaaaaa atagaataac 


actattttcc 


60 


tcactatttt 


tattaataat 


aatcagtcta 


tcatttttca ttttacttat 


cggagatgaa 


120 


agttattctt 


tttcaacttt 


gattaaagtc 


ttaaatagtg aaactgttcc 


tggagctagt 


180 


ttttcgatta 


tggaaattag 


attaccaaaa 


ttattagcag gaattatagc 


tggctggtct 


240 


tttggattgg 


caggatttat 


ctttcaaact 


atgttaagaa atcctcttgc 


aagtcctgat 


300 


ataatcggtg 


tcacaagttc 


ttcatctatt 


gcagcggtct tttgcatatt 


ggtattaaaa 


n c r\ 
360 


acaaatagtt 


taactactgg 


aattatttca 


ataacttgtg gactaacatc 


atctttaata 


420 


ttatttttac 


tagctaaaaa 


agatggtttt 


tcagcagcaa gactgataat 


attaggtatt 


480 


ggttttcaag 


ctgtcacaag 


agcaggcacc 


tcatxtttat tgttgaaagt 


agcaagatat 


540 


gaattacaag 


aagttatgag 


atggctcagt 


ggctccttat cttttacaaa 


gttagatgac 


600 


atacctcttg 


ttctaatagt 


aagtattatt 


gctactatat tagttttatt 


ttttaataaa 


660 


agactagaaa 


ttattgaact 


tggtgaagaa 


atagcaatcg gacttggagc 


aaatcccgag 


720 


ctttcaaggc 


ttgttttaat 


tttttgcgct 


gtatctttaa ctgctttttc 


tacttcaatt 


780 


acaggaccaa 


tagcttgtat 


atctttttta 


gctggtccca tagccttaaa 


tattggcaag 


840 


aaaagaagcc 


caatattagc 


tggattggtt 


ggaattttac tagttttgtt 


atcagacata 


900 


ttctctcaaa 


atattttacc 


agctagatat 


ccagtaggtg ttgtaactgg 


cttgttaggt 


960 


tcaccatact 


taatatactt 


actaataaaa 


atgaacagga ggaatatata 


a 


1011 



<210> 89 
<211> 936 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 89 

aataaaggta ggggtgttat gaattgtttc ttgaaaatga ataatgtaag tgttcgttat 60 
gatgacgtaa tagctttaaa agatataact ttacaaataa ataagggaga tttcattggc 120 
ttattaggtt caaatggtgc aggtaaatct acgttaatta attctattgt aggttttcaa 180 
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-s, _ _ 1_A_1__.1_.1_ 

gagatttatt 


taggagaaat 


agagtattgt 


gataaagatt 


tgatagttag 


ttctcaacct 


240 


tttgctcatt 


taggctttac 


tcctcaaacc 


acagtaattg 


atttttatac 


tactgtgaag 


300 


gacaatgtaa 


tattggggct 


gaaccttgct 


ggaaagtttg 


ggaaaaatgc 


tgagaagttg 


360 


tgtcaaatag 


ccttagaaat 


tgttgggtta 


gctgataaaa 


aaaataattt 


ggtagaaaca 


420 


ttgtcaggtg 


gacaactgca 


acgcgtccag 


attgctagag caatagctca 


taatccagat 


480 


ttttatattt 


tagatgaacc 


taccgttggt 


ttagatactg aatctgccga 


aaaattttta 


540 


atgtatttaa 


aagataagag 


tttggaagga 


aaaactatta 


tcatatcttc 


acatgacata 


600 


aatctactcg 


aaaagttttg 


taaaaaaata 


ctttttttac 


aaaatggctc 


catatcattt 


660 


tttggtgata 


tgcgtgactt 


tgtagataat 


tcaactatca 


aattaaattt 


ttcaatgcag 


720 


aatagaattt 


ctagatatca 


aattgaattt 


ttagaaaatt 


ttagatttaa 


agttcacatc 


780 


gaagataatg 


atagttttac 


aatagaagtc 


cctatagaag aaaagatctt 


agatgttatc 


840 


aatgaggtag 


gaaaagcatg 


tgaaattaaa 


aacttttcaa 


caagtaaatt 


aaccttacaa 


900 


gaaagttatt 


tgcaaagaat 


aggaggagaa 


aaatga 






936 


<210> 90 
<211> 846 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 90 
attaacctta 


caagaaagtt 


atttgcaaag 


aataggagga 


gaaaaatgaa ggctgatcaa 


60 


ttaaggcaca 


aatcggactt 


aggtttaaga 


ggtctagcga 


ttattgctaa aaatgagatt 


120 


attgcttttt 


ttagaagtaa 


aggtttaatt 


atttctcagt 


ttctacaacc 


aatcttatat 


180 


gttgttttta 


taataatagg 


attaaattct 


tcgataaaga 


acattcagtt 


taatgatata 


240 


aaaacctctt 


atgcagaata 


tacaatcatt 


ggtgttatag 


ctttattgat 


aatcgggcag 


300 


atgactcaag 


ttatttatag 


ggtgacaata 


gataaaaaat 


atgggctact 


tgctcttaag 


360 


ttatgcagtg 


gagttcgtcc 


tttatattat 


attttaggga tgagtatcta ttctatatta 


420 


gggttgatag 


ttcaagaaat 


tattatatat 


ataattacgt 


tagcgtttga gataaatatc 


480 


gcaatggata 


gattttttta 


tacagttttg 


ttatctattg 


ttgttttatt 


attttgggac 


540 


tcccttgcaa 


ttttacttac 


aatgtttatc 


aatgattaca 


gaagacgtga 


tattgtaata 


600 


cgttttgtac 


taacaccgct 


tggttttaca 


gctcctgttt 


tctacttaat 


agattctgct 


660 
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cctagtattg tgagatggat tggtcagtta aatcccttaa cttatcaatt aactattttg 720 

agaaactttt attttaaaaa ttcaacaact ttggaattag ttttcttatt gttaacatca 780 

ttacttgtcc ttatatctgt atcttttatt ataccaaaga taaaattgat actgatagaa 8*40 

agataa 846 

<210> 91 

<211> 1038 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 91 



aatatgttaa 


aggaaataaa 


aaggagaaac 


agaatgaaaa ataaacgttt 


aattggaatt 


60 


attgctgcat 


tagcagtctt 


agtagcagga 


agcttgattt attcttcaat 


gaataaatca 


120 


gaagctcaga 


ataataagga 


tgagaagaaa 


ataaccaaga ttggtgtgct 


tcaatttgtg 


180 


agccatccat 


cccttgattt 


gatttataaa 


gggatccaag atggacttgc 


agaagaagga 


240 


tataaagatg 


atcaagttaa 


aattgatttt 


atgaactcag aaggtgacca aagtaaggtt 


300 


gcgacaatga 


gtaaacaatt 


ggttgcaaat 


gggaatgacc ttgtggttgg 


tatcgcaaca 


360 


ccagcagccc 


aagggttggc 


tagtgcaaca 


aaagacctac cggttatcat 


ggccgctatt 


420 


acagacccaa 


ttggtgctaa 


cttggttaaa 


gatttgaaaa aaccaggtgg caacgttaca 


480 


ggggtatctg 


accacaatcc 


agctcaacaa 


caagttgaac tcatcaaggc 


tctgacaccg 


540 


aatgtgaaaa 


caatcggagc 


tctttactca 


agtagcgaag acaattcaaa aacacaggtc 


600 


gaagaattta 


aggcttatgc 


tgaaaaagca 


ggtctgacag tggaaacatt 


tgcagttcct 


660 


tcaacaaatg 


aaattgcctc 


aactgtcact 


gttatgacta gcaaggtaga 


tgctatttgg 


720 


gttccaattg 


ataacaccat 


tgcatcagga 


tttccaacgg ttgtctctag caatcaaagt 


780 


tctaagaaac 


caatttatcc 


cagtgcgaca 


gctatggtag aagtaggtgg 


tttggcatca 


840 


gttgtaattg 


accaacatga 


ccttggtgtg gcaacaggta aaatgattgt 


gcaagtcttg 


900 


aaaggtgcaa 


aaccagccga 


taccccagtc 


aatgtctttt caactggtaa 


gtcagtcatc 


960 


aataaaaaaa 


tagcacaaga 


actaggtatt 


actattcctg agtctgttct 


caaagaagca 


1020 


ggacaagtca 


tcgaataa 








1038 



<210> 92 
<211> 792 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 92 



gcaaacaatc 


ttgaaaggag 


ccaagttaag 


caaatgacag 


caattgtaga 


attaaaaaat 


60 


gcaaccaaaa 


tcgttaaaaa 


tggctttgat 


gaagaaaaga 


ttattttaaa 


tgatgtttcc 


120 


ttagaaattt 


ttgaacggga 


ctttatcacg 


attttgggcg gaaatggtgc 


tggaaaatca 


180 


actctcttta 


acactatagc 


agggacctta 


tcactaacta 


gtggaactat 


ccgtatttta 


240 


ggtgaagatc 


tcactaagtt 


ttcacccgag 


aagcgtgcca 


agtacctgtc 


tcgtgtcttc 


300 


caagatccaa 


agatggggac 


agctccccgt 


atgacggtcg ctgaaaatct 


tttaatcgcc 


360 


aagtttcgtg 


gtgaaaagcg 


tggattgtta 


ccacgacgct 


tgactagcta 


taaggatgaa 


420 


tttcaggcaa 


ccattgaaaa 


agtaggaaat 


ggtcttgaga 


aacacttgaa 


tacaccgatt 


480 


gagttcttat 


caggtggaca 


aagacaggct 


ttgagtctct 


tgatggcaac 


cttgaagcga 


540 


cctgaattac 


tcctgttaga 


tgagcatact 


gctgccctgg 


atccaaagac 


tagtgttgct 


600 


ttgatggaat 


tgacagatga 


atttgttaag 


aaagatcagc 


taacagccct 


tatgattact 


660 


catcatatgg 


aagatgctct 


caaatacggc 


aatcgcttga 


ttgtcatgaa 


agaaggacga 


720 


attatccaag 


atttaaacca 


agaagaaaaa 


gcaaaaatga 


aaatctctga 


ttattatcaa 


780 


ctctttgaat 


aa 










792 



<210> 93 

<211> 741 ( 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 93 

aaagaaaatg gtacaatatt .tctaagagaa aatacaatgg gaggtaaaat gaggttatta 60 
cctataagaa aaatatcacg tcagtctaaa aggttagcac tttttttgac gttttgtgct 120 
ggatatgtgg atgcttacac ttttattgtt cgcgggaata cccttgtagc tggacaaact 180 
ggaaatgttg tctttctttc agtagaatta attaaaaata atgtttcgga tgttagggac 240 
aaggttctca ccttgctagc gtttatgatg ggagtctttt tattaacgat ttataaggaa 300 
aaattgagaa ttgtgaaaaa acctattctg tccttgattc ccttggcaat cttatcaatc 360 
attattgctt ttgtgccgca aactgtggat aatatctatc tagtgccgcc cttggccttc 420 
tgtatgggac tggtgacaac tgcttttgga gaagtgtcgg gtattgccta taataacgct 480 
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tttatgacag 


ggaatatcaa 


acggaccatg 


ctggcttttg 


gagattattt 


ccgaaccaag 


540 


cacactcctt 


ttttgcgtga 


aggattcata 


tttgttagcc 


tgcttagtag 


ttttgtcctt 


600 


ggcgttgtct 


tttcagccta 


tttgacgatt 


ttctatcatg 


aaaagaccat 


tcttggtgtt 


660 


cctattatga 


tgagcgtttt 


ttacctcagc 


atgctttttg 


cctcttggca 


gaaaaaagta 


720 


aaagaaaaag 


cttcatttta 


g 








741 



<210> 94 

<211> 864 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 94 



gaaaagaggt 


gtcctatgat 


taaaaaaatt 


taccccattt 


ttaccatttt 


actaggtgct 


bU 


gctatttatg 


cttttggact 


gacttatttt 


gtagttcccc 


atcatctctt 


tgaaggaggg 


120 


gcgacaggca 


ttaccctcat 


caccttttat 


ctttttaaaa 


tccctgtttc 


cctcatgaac 


180 


ctgctgatta 


atattcccct 


tttcatccta 


gcttggaaga 


tttttggagc 


caaatccctc 


240 


tattctagtt 


tactaggaac 


cttagctttg 


tccggctggt 


tagctttttt 


tgagcatatt 


300 


ccccttcata 


ttgatcttca 


aggtgattta 


ctaatcacag 


cccttatagc 


gggaatccta 


360 


ttgggaattg 


gccttggaat 


tatttttaat 


gctggaggta 


caactggcgg 


aactgatatt 


420 


ctagctcgta 


ttctcaacaa 


atacactcat 


atatccatag 


gaaaactgct 


ctttatctta 


480 


gatttttgta 


ttctcatgtt 


gattctccta 


atcttcaagg 


atttgagatt 


ggtttcctac 


540 


acgcttttgt 


ttgattttat 


tgtttctcgt 


gttattgatt 


tgattggtga 


aggaggatat 


600 


gccggcaaag 


gctttatgat 


tatcacaaaa 


cgtcctgacc 


aacttgctaa 


ggcgattaat 


660 


gatgacctcg 


gaagaggtgt 


tacttttatt 


tctggtcaag 


gctactatag 


taaagaaaat 


720 


ttgaaaatca 


tctactgtat 


tgtcggaaga 


aatgaaattg 


tgaaaacgaa 


ggaaatgatt 


780 


catcgaatcg 


atcctcaagc 


ctttataact 


attacagaag 


cccatgaaat 


cctaggagaa 


840 


ggcttcacct 


ttgaaaaaga 


ataa 








864 



<210> 95 
<211> 300 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 95 

aaattatttg gaggaatcat taacatggca aacaaacaag atttgatcgc taaagtagca 60 
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gaagctacag aattgactaa gaaagactca 
gtagctgact atcttgcagc tggtgaaaaa 
gttcgtgagc gcgcagaacg taaaggtcgc 
gcagcttcta aagtaccagc attcaaagct 

<210> 96 
<211> 1095 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 96 

tatacttact tatggagaaa atacatgaaa 
ctaaaacaac tcatgccctg gtatgttctg 
tacagtttta caaccctgta cgaatacctt 
ttggagtctg gtatttcaaa cgctgataaa 
aatatgtcta agaaagacat ggaatccttt 
aatgctaata caacaaaaca aggtgtttca 
ctttctagtc tttacaagta tctaaccgag 
ttctatcgta atgtaatgaa aaaagtttcc 
agagctgaaa atatcaagca aaaactcttt 
tatatcgatc aagagcaccc acaacagctt 
aataaagaac gagatttagc cattattgcc 
gaagctgtta atctagatct aagagatctc 
cgaaaaggtt gcaaacgtga ctcagtcaat 
aattatctgg ccattcggaa tcaacgctat 
ttaactctct acagaggtgt tcctaatcgt 
gctaaatact cagaggattt taaagtgcgt 
gcaactaggc tctatgatgc gactaaatca 
gctagcacac aagtcactga cctctatacc 
ctggatagtt tatga 



gcagcagcag 


ttgaagctgt 


atttgcagca 


120 


gttcaattga 


tcggttttgg 


taactttgaa 


180 


aacccacaaa 


ctggtaaaga 


aatgacaatt 


240 


ggtaaagctc 


ttaaagacgc 


tgttaaataa 


300 



cgtgagattt 


tactggaacg 


aatcgacaaa 


60 


gaatactacc 


aatctaagct 


ggctgtgccc 


120 


aaggaatatg 


accgattttt 


cagctgggtt 


180 


atatccgata 


ttcctttatc 


agttttggaa 


240 


atcctttatc 


tacgtgaacg 


tcccttgctg 


300 


cagacaacta 


tcaatcgaac 


cttatcagca 


360 


gaggttgaaa 


acgatcaggg 


ggaaccttat 


420 


accaagaaaa 


agaaagaaac 


ccttgctgcc 


480 


ctaggtgatg 


aaacagaagg 


ttttctaact 


540 


tcaaatcgag 


ctctctcatc 


attcaacaaa 


600 


cttctcttgg 


catctggtgt 


tcgcttatct 


660 


aatctaaaaa 


tgatggttat 


tgatgttact 


720 


gtcgctgctt 


ttgctaaacc 


ttatttagag 


780 


aaaacggaaa 


aaacagatac 


agcccttttt 


840 


atcgatgctt 


ctagcgttga 


gaaaatggtt 


900 


gtaacacccc 


ataaactgcg 


ccatacacta 


960 


caagttttag 


tcagtcacca 


actaggacat 


1020 


catattgtta 


gtgatgaaca 


aaagaatgct 


1080 



1095 
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<210> 97 
<211> 405 
<212> DNA • 

<213> Streptococcus pneumoniae 
<400> 97 

ctgagggctg caccgacagc gatccccata ccaccaccta cgataccatt ggcaccaagg 60 
ttcccagcat caaggtcagc gatatgcata gatccacctt tccctttaca ggttccagtg 120 
tatttaccaa. ggatttcagc catcattccg ttgaggtcaa tccctttagc aatagcttgc 180 
ccgtgtccac ggtggtttga ggtaatcaga tcatctggat tgagagctaa catagccccc 240 
acgttagctg cctcttcacc aacagaaaag tgcgtcattc ctggcacttt ccctttcttt 300 
actaattgtg caatttttaa gtccatgcga cggatttctt ccatcttacg gaacatttct 360 
agcaaaagat ttttatctaa agttgacatc ttcttgcctt tctaa 405 

<210> 98 

<211> 1716 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 98 



actctacaag 


agaggagttc 


aataatgaat 


aaactaattg catttatcga 


gaaaggaaag 


60 


cctttctttg 


aaaaactatc 


tcgtaatatc 


tatcttcgtg ctattcgtga 


tggtttcatt 


120 


gcaggtatgc 


ctgttattct 


cttctcaagt 


atctttatct tgattgcctt 


tgtaccaaac 


180 


tcatggggct 


ttaaatggtc 


tgatgaagtt 


gtagcctttc tgatgaaacc 


ttatagctat 


240 


tctatgggta 


ttctggctct 


cttggtagct 


ggtacaacag ctaagtcatt 


gactgactca 


300 


gtaaaccgga 


gcatggaaaa 


aaccaatcaa 


atcaagtata tgtcaacatt 


gttggcagca 


360 


attgttggtt 


tgttgatgtt 


ggcagctgat 


cctatcgaaa gtggtctagc 


tactggattc 


420 


ttggggacaa 


aaggtttgct 


ttcagccttc 


cttgctgcct ttgttactgt 


agccatctat 


480 


aaggtttgtg 


ttaagaacaa 


cgtcactatt 


cgtatgcctg acgaagttcc 


accaaatatc 


540 


tcacaagtct 


ttaaagatgt 


gattccattc 


actctatctg ttgtttctct 


ttatgctctt 


600 


gacttattag 


cacgttattt 


tgttggttct 


agtgtggcag aatcaatcgg 


taaattcttc 


660 


gcaccactct 


tctcagcagc 


agacggatac 


cttggtatta ccattatctt 


tggtgccttt 


720 


gccttcttct 


ggtttgttgg 


gattcatggt 


ccatctatcg ttgaaccagc 


tatcgcagct 


780 


attacctatg ccaatgccga 


agttaacttg 


aaccttctcc aacaagggat 


gcatgcagac 


840 
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aagattctta 


cttctggtac 


acaaatgttt 


atcgttacca 


tgggtggtac 


aggtgcgaca 


900 


ttggtcgttc 


catttatgtt 


catgtggttg 


acaaaatcga 


aacgtaaccg 


tgcaatcgga 


960 


cgtgcttcag 


tagttcctac 


cttcttcggt 


gtaaatgaac 


caatcttgtt 


tggtgcacct 


1020 


cttgttttga 


atccaatctt 


cttcattcca 


tttatctttg 


ctccaattgc 


aaacgtatgg 


1080 


attttcaaat 


tctttattga 


aactcttgga 


atgaactcat 


tcactgctaa 


tctaccatgg 


1140 


acaactccag 


ctccactagg 


tctagttctt 


ggaactaact 


tccaagtgct 


atcattcatt 


1200 


cttgctgccc 


ttctaatcgt 


ggttgacgtt 


gtcatttact 


atccattcct 


taaggtctat 


1260 


gatgaacaaa 


ttcttgaaga 


agaacgttca 


ggtaagtcta 


atgatgaatt 


gaaagaaaaa 


1320 


gttgctgcaa 


acttcaacac 


tgcaaaagcg gatgctattc 


ttgaaaaagc 


gggtgtcgat 


1380 


gcagcacaaa 


ataccatcac 


tgaagaaaca aatgtcctcg 


ttctctgtgc 


aggtggagga 


1440 


acaagtggtc 


tccttgcaaa 


tgctttgaat 


aaggcagcag 


cagaatacaa 


tgtccctgtg 


1500 


aaagcagcag 


caggcggcta 


tggtgctcac 


cgtgaaatgt 


taccagagtt 


tgatcttgtt 


1560 


atccttgccc 


ctcaagttgc 


ttcaaacttt 


gaagatatga 


aagcagaaac 


agataagctc 


1620 


ggtattaaac 


tagcgaaaac 


agaaggcgct 


caatacatca 


aattaactcg 


tgatggaaaa 


1680 


ggtgctcttg 


cattcgtaca 


agcgcaattc 


gattaa 






1716 



<210> 99 
<211> 807 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 99 

gagtttatta tggtttcttc ggaatttatc tcaaagattg aatttgcttg caataagaaa 60 

gaaagtcttt atagtcaaag caaatttaag tatgcgattc gttcgatgtt cgcaggtgca 12 0 

tttttaacct tcagtactgc tgcaggtgca gttggggctg acttgattaa taaaattgca 180 

ccaggtagtg gacgcttcct ctttccattc gtttttgctt ggggcttggc ctacattgtt 240 

tttttgaatg ccgagttggt cacttcaaac atgatgttct tgactgctgg tagtttctta 300 

aaaaaaatct cttggagaaa aacagctgag attttactat actgtacctt gttcaacctt 360 

atcggagcct tgatagcagg gtggggcttt gctcattcgg cagcctatgc gaatctgaca 420 

cacgatagtt tcatctcagg tgttgttgag atgaagttag gccgctcaaa tgaattggtc 480 

ttgcttgagg cgattttggc aaatattttt gtaaatattg cgattctgtc atttattttg 540 
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gtcaaagatg 


gtggtgccaa 


actttggctt 


gtgttgtcag 


ctatttacat 


gtttgtattc 


600 


ttaacaaacg 


agcacattgc 


ggcgaacttt 


gcttctttcg cgattgtgaa 


attcagtgtt 


660 


gctgcggatt 


caattgccaa 


cttcggtgtt 


ggaaatatgc 


ttcgccactg 


gggtgtgact 


720 


ttcatcggaa actttatcgg aggaggcctc 


ttgatgggtc 


ttccatatgc 


cttcctcaat 


780 


aaaaacgaag atacttatgt 


agattaa 








807 


<210> ioo 
<211> 1356 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 100 
gaaataatgc 


ttgatttact 


gaaacaaacc 


atttttacca 


gagattttat 


cttfcatcctg 


60 


attttgttag 


gtttcatcct 


tgttgtgacc 


ctcttattac 


tggaaaatag 


acgtgataat 


120 


attcagttga 


agcaagtcaa 


tcaaaaggtt 


aaagatttga 


ttgcaggaga 


ttattccaag 


180 


gttcttgata 


tgcaaggtgg 


gtctgaaatc 


accaatatta 


ccaataattt 


gaatgacttg 


240 


tcggaggtta 


ttcgtctcac 


tcaggaaaat 


ctagaacaag agagtaagag gctaaatagt 


300 


attctgtttt 


atatgacaga 


tggggttctt 


gcgactaacc 


,gtcggggtca gattatcatg 


360 


attaacgata 


cagccaagaa 


gcaactgggg 


ttggttaagg aagatgttct 


gaatagaagc 


420 


attttggaat 


tgctcaagat 


agaagaaaac 


tatgaattgc 


gtgatttgat 


tacccaaagt 


480 


ccagaattgt 


tgctagattc 


ccaagatatc 


aatggcgaat 


atttgaacct 


tcgagttcgc 


540 


tttgccttga 


tacgtcgaga 


gtctggcttt 


atttcaggtt 


tggtggctgt 


tttgcatgat 


600 


acgacggagc 


aggagaagga 


agaacgcgaa 


cgaagactct 


ttgtttccaa 


tgttagccat 


660 


gagttacgga 


ctcctctgac 


tagcgtaaaa 


tcctatcttg aagccttgga 


tgagggggct 


720 


ttgtgtgaaa 


ctgtagcacc 


agactttatc 


aaggtttctc 


ttgatgagac 


caaccgtatg 


780 


atgcgcatgg 


tgacggatct 


cctccatctt 


tcacgtattg ataatgctac 


cagtcaccta 


840 


gatgtggaac 


tgattaactt 


cactgctttt 


attaccttta 


tcctcaatcg 


ttttgacaag 


900 


atgaaaggac 


aggaaaagga 


gaaaaaatat 


gagttggtga 


gagattatcc 


catcaattct 


960 


atctggatgg 


aaattgatac 


agataagatg 


acgcaggttg 


tcgacaatat 


tttaaataat 


1020 


gctattaagt 


attcgccaga 


tgggggtaaa 


atcactgtca 


gaatgaagac 


aactgaagac 


1080 


cagatgattt 


tatccatttc 


tgaccacggt 


ttggggattc 


ctaagcagga 


tttaccacgt 


1140 
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atctttgacc 


gtttctatcg tgtggatcgt 


gctagaagtc 


gtgcacaagg 


tggtacaggt 


1200 


ctaggactgt 


ctatcgctaa 


agaaattatc 


aaacaacata 


agggctttat 


ttgggccaag 


1260 


agtgaatacg 


gcaagggttc 


aacctttacc 


attgtactcc 


cttatgataa 


ggatgcagtg 


1320 


aaagaagaag 


tatgggagga 


tgaagtagaa 


gactag 






1356 


<210> 101 
<211> 594 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 101 
attcttgctt 


tattgtctgg 


tttattgtac 


catactagtg 


tatatgcagt 


taaaaaggag 


60 


attcttgtga 


atacacggaa 


aaagacacaa 


tttatgacaa 


tgacagccct 


tttaacggct 


120 


attgcgattt 


tgattccaat 


tgttatgcct 


ttcaagattg 


tcattccacc 


tgcttcctat 


180 


actttgggga 


gccacatcgc 


tatttttata 


gccatgttct 


tgtcgccctt 


gatggcagtt 


240 


tttgtcatcc 


tagcctctag 


ttttggattt 


ttgatggctg gctatcccat 


ggttatcgtt 


300 


tttcgggctt 


tttcccatat 


atcttttggt 


gctttaggag 


ctctttacct 


acaaaaattc 


360 


cccgataccc 


tagataaacc 


aaaatcttcc 


tggattttca 


actttgtttt 


ggctgttgtt 


420 


catgcccttg 


ctgaagtatt 


ggcctgtgtc 


gttttttacg caacttctgg taccaatgta 


480 


gaaaatatgt 


tttatgttct 


atttgtacta 


gttggatttg 


gtacaattat 


ccatagtatg 


540 


gtagactata 


cattagcact 


agctgtctat 


aaagtgcttc 


gaaaacgccg 


ttaa 


594 



<210> 102 
<211> 867 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 102 

attgctatta aaaagtgcta taataatagt atatatagaa gaaaagagga cggggatatg 60 
aagaacaaaa gaatatttaa agacttccaa gcttcaaaaa tgagtttaaa catttacaca 120 
agccccttgt tagcctttgt ttttgtcttc ataggagagt ttgtggcttt tactttgtat 180 
ggtattggct tgttagctct catcggactt gctagaaatt ttggagaggc tggtcaaaat 240 
cttgcaagct acttgcagac cttgcatcag agcttgacgg ataaaacaag tgactttcgt 300 
ttaattttag gattactggc ctttggtttt attcttaaca ctgtgttcag atggacaaga 360 
aaagttgaga aaagacctat tcgaaccttg ggattttata gagagaattt cctcagcaat 420 
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cttctgaaag gatttagtct 




r« ** t- 1- f- 1- r» t- t- r» 


uyaLLuty LL 


dyy LLLdguy 


a q n 


^t4" 4- 4- a /t/*t+" r* 

yucttayytC 


attLaUCyLCu 


yyaotLCaut 


rs. <^ 4— 4— a 4™ 

CaCUCyddLC 


cttattctct 


tgcctttgtc 


DffcU 


gtctttacta 


tcccattttg 


gattttacag 


gggacagcag 


aagaagtggt 


ggcccgtgct 


600 


tggctacttc 


ctcaattggc 


ctcaagaacc 


aatctaaaac 


tagctattct 


tatatctagc 


660 


ctgttcttta 


ccctgcttca 


tatgggcaat 


tctggtctca 


cccctctatc 


tctagtaaat 


720 


ctctttttat 


tcggagttgc 


catggctctt 


taccttctca 


aaactgatac 


agtttggggt 


780 


gttgcaggta 


ttcatggtgc 


ttggaatttt 


gctcagggta 


atctctttgg' gattttagtt 


840 


agtggtcaac 


cgtcagaacg 


tctctga 








867 



<210> 103 

<211> 2193 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 103 



gagaatattc 


ggaaaaggag 


actaaaaatg 


aagaaaaaat 


ttctagcatt 


tttgctaatt 


60 


ttattcccaa 


ttttctcatt 


aggtattgcc 


aaagcagaaa 


cgattaagat 


tgtttctgat 


120 


accgcctatg 


caccttttga 


gtttaaagat 


tcagatcaaa 


cttataaagg 


aattgatgtt 


180 


gacattatta 


acaaagtcgc 


tgagattaaa 


ggctggaaca 


ttcagatgtc 


ctatcctgga 


240 


tttgacgcag 


cagtcaatgc 


ggttcaagct 


gggcaagccg 


acgctatcat 


ggcagggatg 


300 


acaaagacta 


aagaacgtga 


aaaagtcttc 


accatgtctg 


atacttacta 


tgatacaaaa 


360 


gttgtcattg 


ctactacaaa 


gtcacacaaa 


attagcaagt 


acgaccaatt 


aactggcaaa 


420 


accgttggtg 


ttaaaaacgg 


aactgccgct 


caacgtttcc 


ttgaaacaat 


caaagataaa 


480 


tacggcttta 


ctattaaaac 


atttgacact 


ggtgatttaa 


tgaacaacag 


cttgagtgct 


540 


ggtgccatcg 


atgccatgat 


ggatgacaaa 


cctgttatcg 


aatatgccat 


taaccaaggt 


600 


caagacctcc 


atattgaaat 


ggatggtgaa 


gctgtaggaa 


gttttgcttt 


cggtgtgaaa 


660 


aaaggaagta 


aatacgagca 


cctggttact 


gaatttaacc 


aagccttgtc 


tgaaatgaaa 


720 


aaagatggta 


gtcttgataa 


aattatcaag 


aaatggactg 


cttcatcatc 


ttcagcagtg 


780 


ccaactacaa 


ctactctcgc 


aggattaaaa 


gctattcctg 


ttaaggctaa atatatcatt 


840 


gccagcgatt 


cttcttttgc 


cccttttgtt 


ttccaaaatt 


caagcaacca 


atacactggt 


900 


attgatatgg 


aattgattaa 


ggcaatcgct 


aaagaccaag 


gttttgaaat 


tgaaatcacc 


960 
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aaccctggtt 


ttgatgctgc 


tatcagtgct 


gtccaagctg gtcaagccga tggtatcatc 


JLU/5U 


gctggtatgt 


ctgtcacaga 


tgctcgtaag 


gcaacttttg 


acttctcaga 


atcatactac 


1 Aft A 

1080 


actgctaata 


ccattcttgg 


tgtcaaagaa 


tcaagcaata 


ttgcttctta 


tgaagatcta 


1140 


aaaggaaaga 


cagtcggtgt 


taaaaacgga 


actgcttctc 


aaaccttcct 


aacagaaaat 


1200 


caaagcaaat 


acggctacaa 


aatcaaaacc 


tttgctgatg 


gttcttcaat 


gtatgacagt 


1260 


ttaaacactg 


gtgccattga 


tgccgttatg 


gatgatgaac 


ctgttctcaa 


atattctatc 


1320 


agccaaggtc 


aaaaattgaa 


aactccaatc 


tctggaactc 


caatcggtga 


aacagccttt 


1380 


gccgttaaaa 


aaggagcaaa 


tccagaactg 


attgaaatgt tcaacaacgg acttgcaaac 


1440 


cttaaagcaa 


acggtgaatt 


ccaaaagatt 


cttgacaaat 


acctagctag 


cgaatcttca 


1500 


actgcttcaa 


caagtactgt 


tgacgaaaca 


acgctctggg 


gcttgcttca 


aaacaactac 


1560 


aaacaactcc 


ttagcggtct 


tggtatcact 


cttgctctag ctcttatctc 


atttgctatt 


1620 


gccafctgtca 


tcggaattat 


cttcggtatg 


tttagcgtta 


gcccatacaa 


atctcttcgc 


1680 


gtcatctctg 


agattttcgt 


tgacgttatt 


cgtggtattc 


cattgatgat 


tcttgcagcc 


1740 


ttcatcttct 


ggggaattcc 


aaacttcatc 


gagtctatca 


caggccaaca 


aagcccaatt 


1800 


aacgactttg 


tagctggaac 


cattgccctc 


tcactcaatg 


cggctgctta 


tatcgctgaa 


1860 


atcgttcgtg 


gtggtattca 


ggccgttcca 


gttggccaaa 


tggaagccag 


ccgaagcttg 


1920 


ggtatctctt 


atggaaaaac 


catgcgtaag 


attatcttgc 


cacaagcaac 


taaattgatg 


1980 


ttgccaaact 


ttgtcaacca 


attcgttatc 


gctcttaaag 


atacaactat 


cgtatctgct 


2040 


atcggtttgg 


ttgaactctt 


ccaaactggt 


aagattatca 


ttgctcgtaa 


ctaccaaagt 


2100 


ttcaagatgt 


atgcaatcct 


tgctatcttc 


tatcttgtaa 


ttatcacact 


tttgactaga 


2160 


ctagcgaaac 


gcttagaaaa 


gaggattcgt 


taa 






2193 



<210> 104 
<211> 774 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 104 

actagcgaaa cgcttagaaa agaggattcg ttaatggcaa aattaaaaat tgatgtaaat 60 

gatttacaca agcactatgg aaaaaatgaa gtcctaaaag gaattacgac taagttctat 120 

gaaggagatg ttgtttgtat catcggtcct tcaggttctg gtaagtcaac tttcctccgt 180 

t 
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agcctcaatc 


ttttagaaga 


agtcactagc 


ggtcacatca 


ctgtgaacgg 


ctatgattta 




actgaaaaaa 


caaccaatgt 


tgaccacgtc 


cgtgaaaata 


tcggcatggt 


attccaacac 


300 


ttcaacctct 


tccctcatat 


gtctgtattg 


gacaacatca 


cctttgctcc 


tattgagcac 


360 


aagttgatga 


ctaaggaaga 


agctgaggaa 


ttgggaatgg 


agttgcttga 


aaaggttgga 


420 


ctagcagata 


aagctaatgc caatccagat 


agcctatcag 


gtggtcaaaa 


acaacgtgtg 


480 


gccatcgctc 


gtggcctagc 


aatgaatcca 


gacatcatgc 


tcttcgatga 


accaacttct 


540 


gcccttgacc 


ctgagatggt 


tggagacgta 


cttaacgtta 


tgaaggaatt 


ggctgagcaa 


600 


ggcatgacca 


tgattatcgt 


aacccatgag 


atgggatttg 


ctcgtcaggt 


tgccaaccgc 


660 


gttatcttta 


ctgcagatgg 


cgagttcctt 


gaagacggaa 


cacctgacca 


aatctttgat 


720 


aacccacaac 


accctcgtct 


gaaagagttc 


ttagataagg 


tcttaaacgt 


ctaa 


774 


<210> 105 
<211> 372 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 105 
ctaggagaag 


ttatgcgtat 


tatctatcta 


attattggtt 


ttttatcgct 


gaccttggct 


60 


attgttgggg 


ttgttttacc 


cttgttgcct 


acaacacctt 


tccttttgtt 


gtctattgct 


120 


tgtttctcca 


gaagttccaa 


gcgattcgaa 


gattggcttt 


atcataccaa 


gctctatcaa 


180 


gcatatgtag 


ctgattttcg 


tgagaccaag 


tctattgcgc 


gtgaacgaaa 


gaaaaaaatc 


240 


atcgtctcta 


tctacgtctt 


gatgggaatt 


tctatttatt 


ttgcacctct 


tttaccagtc 


300 


aaaatcggtc 


tgggtgcttt 


gaccatcttt 


attacttatt 


atctcttcaa 


ggtcattcca 


360 


gacaaagaat 


ag 










372 


<210> 106 
<211> 555 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 106 
tactgtacgt 


tttatcatag 


aaatttttac 


tttattttct 


catcaaatga 


gatttgcatc 


60 


aatctcttgt 


cttacttgcg 


tttcttcttc 


gctttcttca 


ttttgttagc 


catacgtttc 


120 


atggactgtt 


i 

tcatggcaaa 


ttcaccaatt 


ttacctttca 


aaccgccacc 


aaacatctgg 


180 
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ctcatatctg gcattcctgc tcctccgaga gctgataagt caggcatacc gccttgtccc 240 

atcattcctt caagggcaga catatccatt cctcccatat ttggcatatt tttaggaagg 300 

ttatttggat taatccccat ttgcttcatc attttattca tatccccaga cataacaccc 3 60 

tgcatgagct gtttagcctg gttaaagtcc ttgatgaatt tattgacttc gacgaatgta 420 

tttccagaac cagcagcaat acgacggcga cggcttggat ttaacaaatc tgggttttca 48 0 

cgctcttcag gtgtcatcga agacacaatg gcacgtttac gagcaatctg gcgttcatcc 540 

accttcatgt tttga 555 

<210> 107 
<211> 396 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 107 

ttatcaggat caaaatatca aatgaaaaaa gaacaatttt atccgctagg aatttttcta 60 

gctgctatgt tgggcggact tgtccgatat ctagtttcca cctggttacc agccagtcca 12 0 

gatttccctt ggggcactct ctttgtcaac tatctgggaa ttttctgctt gatttatctt 180 

gtcaagggct atctggtcta taaggggact agtaagggct tgattttagc actggggacg 240 

ggtttttgcg gaggtttaac aactttttcc agcctaatgc ttgatactgt gaagctgctt 3 00 

gatacagggc gttatcttag tttga tactg tatttgcttt tgagtatcgg tggaggcctg 3 60 

cttttagctt actatttggg gaggaagaaa tggtaa 396 

<210> 108 
<211> 1998 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 108 

aaaaatatgg ccattagtca gatgaaaaga atctctctac tattttctaa aagtagtctt 60 

gatgatgttt taaaaactat tcaagaacta gagtcagtgc agttccgtga tttaaaggtt 120 

caggataact ggtcagaagc tctagaaaaa gatgaagttg tatttccaac tattcaaatt 180 

tttcatactt ctaattccaa tcatggggtt attgagggaa atgatgcctt gacttatttg 240 

atgaatcaac aacaacattt agaagcaact gtagagaaat tacaagaata cctaccgaaa 300 

gaaaacacgt ttaaattatt gcagcaacct ccgataacta cctcttatga agaattagag 360 

aaatttggta aagctaatgt tgctgagggt gttcttaaaa aagtgaatca tcaaattaac 420 
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agagttcatg 


aattagaaag 


acacattcaa 


agtaataatg 


aggaaataga 


gcgattaata 


/on 
480 


aagtgggaaa 


aattagaaat 


tgttcctgcg 


aatttagaac 


aattttcttt 


ctgtaaagga 


540 


aaagtcggaa 


caattccaag 


gactgaagat 


aatcgcttat 


acaatagtct 


tttagaaaac 


600 


aatattgaag 


ttcaagaaat 


attttctaat 


gatagagagt 


acggtgttgt 


tgttttctat 


660 


cagtctagtt 


actctataga 


ttttgatgaa 


tacttatttg 


aaccatttga 


ttattctaga 


720 


aaggaattac 


cgaagcagcg 


agtagtagat 


ttagatcaag 


aaaacatgca 


gttaataact 


780 


gaaaaagaga 


atattatcgc 


atcgttgcaa 


gattcaaaga 


aatatttgat 


agatttacaa 


840 


tggcaaatag 


actatatttt 


atctatctat 


gctcgtcaaa 


tctctaagaa 


taactttttg 


900 


tgcactccgc 


atctagttgc 


attagaagga 


tggatagaag 


aaactcgtat 


tttatatttt 


960 


ataaaagtta 


tggatgagca 


ttttggacat 


tctatttata 


tttatgaatc 


ggaaacattg 


1020 


acggataatc 


aagatgaaat 


acctatcaaa 


ttaacgaatc 


attctttaat 


tgaaccattt 


1080 


gaattattga 


cagaaatgta 


tgctctgccc 


aaatattatg 


agaaagatcc 


tacacctgta 


1140 


ttagcaccat 


tttactttac 


attttttgga 


atgatggttg 


ctgatttagg 


ctatggttta 


1200 


ctattgtttt 


taggaacaat 


gttagcatta 


aaaatttttc 


atctaccttc 


agcaactaag 


1260 


agatttttaa 


aattctttaa 


tatattaggg 


gtagccgttg 


caatttgggg 


tggaatctat 


1320 


ggctcatttt ttggatatga 


gttgccattt 


catctgatat 


ctacaacctc 


tgatgtcatg 


1380 


actatattag 


tagtgtcagt 


tgtgtttggg 


tttattacag 


tatttgcagg 


tttgttagct 


1440 


tcaggactac 


aaaaagtaag 


aatgaataaa 


tatgcagaag 


catataattc 


aggatttgcg 


1500 


tggtgtgtta 


ttctgcttgg 


cttgttattt 


attgctgttg 


gaatgttgat 


gcctgatatg 


1560 


agaccgttat 


ttgtattagg 


gaaatgggta 


tctattttta 


atgctgtggg 


gattttgatt 


1620 


gtttctatta 


ttcaaaccaa 


aagcttgtca 


ggtattggag 


caggattgtt 


taatctatat 


1680 


aacatttcat 


cttatatagg 


tgatttagtt 


agtttcactc 


gattgatggc 


attaggatta 


1740 


tctggagcaa 


gtatagcatc 


agctttcaat 


ttaattgttg 


gtttgtttcc 


gggaatattg 


1800 


gctaaactga 


caattggatt 


agtattattc 


attcttttac 


atgcgatcaa 


tatttttcta 


1860 


tcgttactat 


caggatatgt 


tcatggagca 


cgtctgatat 


ttgttgaatt 


ttttggtaag 


1920 


ttttatgagg 


« 

gtggaggaaa 


accatttcaa 


cctttgaagg 


cttctgagaa 


atatattaag 


1980 


gttattacaa 


agaattaa 










1998 
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<210> 109 

<211> 915 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 109 



gatcaaaaat 


gtgggagtgt 


tgaaatgaag attataggta 


tcgatattgg cggaacaaca 


60 


attaaggcag 


atttatacga 


tgagtttgga acgagtttga 


atcatttcaa agagatagaa 


120 


acaattattg 


actatgattt 


gggaacgaat cagatattaa 


atcaggtctg 


tgatttaatt 


180 


ggtgagtata 


ctttaaatca 


ttcaattgat ggtgttggga 


tttccactgc 


tggagttgtt 


240 


aatgctaata 


ctggagaaat 


catctatgca ggctatacaa 


taccagggta 


tatcggagta 


300 


aactttactg 


ccgaaataga 


aaaacgtttt gggttgtata 


cttttgttga 


aaatgatgtt 


360 


aattgtgctg 


cattaggtga 


attgtggaag ggacaagcca 


aagataagaa 


aaatgtagta 


420 


atggttacta 


ttggaacagg 


tataggaggc agtattattg 


tcaacggaca 


aattgttaac 


480 


ggatttaact 


atactgctgg 


tgaagtaggt tatattcctg 


taggtaattc 


ggattggcaa 


540 


agtaaagcct 


caacaaccgc 


attgattcat ttatatcaaa 


aaaagagctt 


gaaaactaat 


600 


caaactggac 


gtactttctt 


cactgattta agatctggag 


ataaagttgc 


tgaagaaact 


660 


tttgaaattt 


ttgtagaaaa 


tctaacaaaa ggtttattaa 


cgatttctta 


tctacttaat 


720 


ccagaaattc 


tcatattagg 


aggtgggatt ctggatagta 


aggatatttt 


gttaccfcgaa 


780 


attcaaagtt 


ctttagctaa 


aaatgcaatg gataataggt 


ttttacctaa 


aaatcttgtg 


840 


gcagctacat 


taggaaatga 


agctggtcgt ataggagctg 


taaaaaattt 


cttagataga 


900 


atttctaata 


aatag 








915 



<210> 110 
<211> 930 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 110 

aggagaaatc tgatgaaaga tttaactaaa tacaaaggcg ttatccctgc attttatgct 60 
tgctatgatg aaaatggtga aattagccaa gatcgtgtaa aatctctggt acaatatttc 120 
attgacaaag gtgtaaaagg tatctatgta aatggttctt caggtgaatg tatttaccaa 180 
agtgtagaag atcgtaaaca aattattgaa gctgttatgg aagttgctaa aggtaaatta 240 
acagttatca accatattgc atgtaataac acgaaagata gtatcgaatt ggcaaaacat 300 
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CLyytay Ltt 


gtatgeaaca 


/i q n 


StyCytCaaa 


atcctcgtgt 
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etatgectgt 
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/) n 
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caaatgtttg 


cage tgeagg 


eggagaagau 




ccaacggccc 


agatgaacaa 


oUU 


tatcttggtg 


gtegcttgat 


gggagcagaa 


gctggtattg 


gtggtactta 


tggcgttatg 


660 


ccagatttgt 


tcttgaaatt 


ggaaagtttg 


attcaagaac 


gagatttaga 


tacagctaaa 


720. 


aaacttcaat 


atgctatcaa 


tgaagttatc 


tataagatga 


tatcaggtaa 


ggcaaatatg 


780 


tatgctgtag 


caaaagaagt 


tttgegtcta 


aa t gaaaaac 


ttgatttagg 






caacctttag 


aagcattggc 


agaaggtgac 


ttggaagttg 


caaaacaagc 


agcagaactt 


900 


attcaacaag 


cacgaaaaga 


atttttataa 








930 


<210> 111 
<211> 759 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 111 
gtgattggag 


gcaagaatat 


ggataaagat 


4— 4* *i 4"* 4" ^ «^ 

catatattaa 


aagtgaaagg 


gccgcatcac 


bU 


caatttttac 


taggaaataa 


taaaacgttg 


caagtgctga 


aaaatgtttc 


tccccctgct 


±ZV 


tcgagaggag 


aatttataag 


tattctagga 


aLLaytyytL 


ccggaaagcc 


aactttatLa 




aaatgtattt 


etagtttget 


tgaaccaaca 


ageggggaag 


g> ^ 4— 4» ^ 4— 

caaccccaaa 


eggaatcaac 




ccctataaaa 


teagaaatge 


aaaattgtca 


agcauaagac 


gtaacgaagt 


atcttttata 


inn 
JUL) 


tttcaagcat 


acaatttaat 


accttccctg 


CCyytaauay 


aaaauatayc 


— , j—, 4~ 4- /~< 4- 4~ 4- /-*r 

actuccLLty 


JDU 


cgattatcac 


aaaaaaaatt 


aactatfcaaa 


aacy cagaaa 


acttactcaa 


aagaatgaag 


Aon 


tttaatgctg 


gcttaaacga 


ttttgttgga 


actctgtctg 


gtggagaaca 


acagaaggtt 


480 


gctatagcta 


gageggttat 


tgctgatagt 


gatataatat 


ttgctgatga 


gccaactggg 


540 


gc tttagaca 


gcgtttctcg 


tgaagtaatt 


tttgaattat 


tgagagagtt 


agtaggggcg 


600 


ggtaagtgtg 


taattatggt 


aacgeacgat 


atagaattgg 


cctcgaaaac 


tgatcgtgca 


660 


ttaatattga 


aagatggaaa 


aattttcaaa 


gaacttcata 


gaectagegg 


ggaagagttg 


720 


tataaaatct 


tagaggtaca 


atcaactacg 


gaggaatag 






759 
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<210> 112 

<211> 1611 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 112 



cttatgaatt 


atttaaaatt 


tataaaaaag actaaactta 


tattaatggg gattttaata 


60 


tttctatctt 


cgtttaatgg 


tgtcttgctc 


tcaggaatta 


ttgtatatgc 


aggtagttta 


120 


aatcagactt 


cctcattttc 


tgacgttcta 


agatttggtg 


ctataagtat 


tctgggttgg 


180 


tcagcaatct 


atatatcaaa 


ttactattta 


gaagtaacgg 


aagcatcaat 


aactaaagat 


240 


ataaatgtaa 


aaattaaaca 


aggatatttt 


agagaacagt 


atctttcttc 


tgaaatggtt 


300 


aaagattact 


catctattat 


ttcagttttg 


tcaaatgatt 


tgagattaat 


cgaagaaaac 


360 


tattttagac 


aaatttttga 


aataatttct 


tcaatattgt 


tgttcatcgt 


ctctctaagt 


420 


tttatgcttt 


atttaaactt 


cctagtttca ataatattta 


ttgtattatc 


agcattgccg 


480 


attatagtac 


ctgtctttat 


gaagaagatg 


ttgtctaatt 


cagctaatga gtactctaac 


540 


agcaatgcag 


agtatactca 


cataataaaa 


gaaattttta 


atggttttaa 


gacattaaaa 


600 


tcttattctg 


ttactaaaga 


aataattagt 


ttgtcggata 


aaaagttgga 


taaactagaa 


660 


gattctactt 


ttaatttgaa 


acgatcagag gttctttcaa 


aattggttgc 


agtactaatt 


720 


tcaggttttt 


gctttctagt 


tcccttggtt 


gtaggatgtt 


attttgtaat 


ttatcataaa 


780 


agcctttctt 


ttagtgaact 


gataggtatt 


ttcttagcaa 


acgataaagt 


tttagggccg 


840 


atacaatcaa 


ttgcctattc 


attaaataag 


ataaatacaa 


ccaaagattt 


aaggaaaccg 


900 


tttttaaaat 


acttaagtgg 


agagaagaat 


tttatagacg 


ctgaacatga 


taataacgga 


960 


ctgtatactt 


catcaataga 


tgagatacac 


atgaaagatg 


ttgtatattc 


tattacacca 


1020 


gaaaataaat 


taagtattga 


cttctcattt 


aagtcaccat 


ttagggtatt 


attaacagga 


1080 


acttctggta 


gtgggaaaac 


aacgatttta 


aatttaatta 


atggttcttt 


aaagccacaa 


1140 


aaaggttatg 


taaatttgtt 


atcacatggg aaaaagagtt 


cagattcaat 


accaacagtt 


1200 


gatcagacac 


catatatttt 


tgacactact 


attcgtgaga 


acgtaacttt 


atttcaaaat 


1260 


gaatattttt 


cagatgatca 


gataattgag gtgttaaaaa 


aggtaaatct 


atatgaagaa 


1320 


ttagaaaaga 


tagatatact 


aaattatcaa 


tgtggtgaaa 


atggtagtaa 


tttgtctgga 


1380 


ggtcaaaaac 


aaaaaatagc 


tttagctaga 


gctctgatta 


gaaataataa agtgtactta 


1440 
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tttgacgaaa tatcagctaa tttagataat gataattcaa attccataca tgatattctg 1500 
ttcaatttag gtatttcatt tattgaagtt tcacatcatt atgacttaaa tgacaagaga 1560 
tacactgata tatataaatt ggaaaatgga acacttttca aaattaagtg a 1611 

<210> 113 

<211> 1953 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 113 



ggggtcatac 


ttgtgaatca 


gagtaatgaa 


atatttttaa 


atacaataca 


ggaaaaaaca 


60 


cactataaga 


ggtctatctc 


ttcatcattt 


caggaattaa 


aaaaatggaa 


ttctttgata 


120 


tttaggagag 


ggcgatattg 


gtaccaattt 


gataattgga gtatacccaa 


tactggtgta 


180 


ataaaggaat 


ggtatgtcga 


agataatgac 


tggattccta 


aggttagttc 


ttccagttta 


240 


gacaattcaa 


attcacttaa 


aattgtcttt 


gatgtggaaa 


aatatacttt 


gccagatgat 


300 


agtatcttac 


aggatgttag 


gatttcatct 


gatgagagtt 


atatagtttt 


ggttgtatcc 


360 


tcactgcgta 


cgactaattt 


aattggaata 


aaaaaatata 


ctatggaaga 


gttatttatc 


420 


attgaagata 


tttcagtaga 


aagttcgttc 


tatttgggta 


aattcggtgt 


tatgtatact 


480 


cgctccaaag 


agtacgggag 


gccaagtaag 


ttattctata 


aatcttttga 


tagctttaca 


540 


gaagaggaac 


tgtttgaaga 


aaacgaatgc 


tcttttcgat 


taaaaatagt 


ccacattgat 


600 


agcaataatt 


gttttgtaaa 


gtcagtagac 


tttcagaaag gcaggatttt 


tctatacagt 


660 


ttcgaccgga 


cgggttttgt 


tagacactct 


tacacagaaa 


cggtagcccc 


aacacctaga 


720 


gatatcgctc 


tatttagtac 


agaaaaagca 


cagtactttc 


ttgggctctc 


ttcaactgaa 


780 


gaaaagaaag 


atcaactaat 


tctaagggaa 


acttcttcgg 


gagacagagt 


ttctattact 


840 


ataccatatc 


aagatagggc 


tagaagagtt 


cactgtatag gacgttatat 


ccttttagac 


900 


tgttcaaacg 


cagcgaattc 


cgtcttttat 


cttgctacat 


ttaaaaataa 


tagtttgagg 


960 


gagttgagtg 


ttaataagat 


aacatttgat 


gaaaagacaa 


cactttatga 


aaattcattt 


1020 


tctgatcgtg 


ttcttctgtt 


tttagagagg 


agaacttttt 


acgaaaaaat 


acttagtttt 


1080 


gatttaatag 


aaaatacatt 


aaaaactgaa 


tttgaaagac 


ccatcataaa 


atcgaataat 


il40 


actaaatatt 


tttctaaggt 


gatttggact 


aaaaaagaca 


gttatgatgt 


aagcataccg 


1200 


atttctttat 


tttggaaaag 


tgaagatacg 


gatgagctcc 


caagaagaaa 


aaaatgtatt 


1260 
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CCaayuytCL 


atggggctta 


tggtaagaat 


gataattctg atttagatga aattatgtta 


1320 


tc tat a. a tag 


atgcaggttt 


tat; t tat get 


atagttcatg 


taagaggtgg aggctatttg 


13 80 


ggtggtgaat 


ggtatcgctc 


aggaaaggcg 


ttaaacaaat 


ggaattctat cagagatttt 


1440 


attgagggag 


taaattattt 


aagggaaaat 


gatgtaattg acagtaagcg attaggttta 


1500 


mm X— mm ^m, mm, mm. mm, mm 

ataacttcta 


gtgcaggtgg 


aataattget 


ggtgcggtgt 


tgaacgagga aaaaaattta 


1560 


ttgcaaagca 


ttctcttatt 


ttcgccattt 


ataaatcctt 


atgatacact tcagaatcca 


1620 


aatgatcctc 


tttctaagac 


cgaaatagca 


gagtggggag 


atattagaga ccctgaagta 


1680 


aaggcttata 


taaagtcata 


ttcgcctatg 


caaaatattg 


aaaaggcacg agactcaaat 


1740 


actgttatag 


ttaatatttt 


gggtgagaaa 


gacccatata 


ttaataataa cgaagtgata 


1800 


gagtggtcaa 


agaaattaaa 


ttctattgga 


gttaaaagtt 


tgttgtattt aaacaaagca 


1860 


gctggtcatg 


gagjgttttac 


tccatcagat 


gttctcttaa 


tgattgatac tttaaattat 


1920 


ttctttgaag 


aagtgggaag 


gaataactta 


tga 




1953 



<210> 114 

<211> 1449 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 114 



aacgggggtg 


accaagtgat 


tgatgggaaa 


cgattattat 


ttagtttgac 


catagtcagt 


60 


tatgecttga 


cgctagtaag 


tggaattgtg 


tatctgttta 


ataataataa 


tgttagctta 


120 


ctttctactt 


tattgttctt 


gttggttagt 


agcttaattg cttgttggaa 


tgatatcaag 


180 


tattacttaa 


tccattttat 


tttctattta 


accatttttg 


tatttctggt 


atcaagaccg 


240 


accattgatt 


attttaggga 


tggtgctttg 


gatacctatc 


atccaatagc 


ctatcgtttt 


300 


gectttatag 


ttgtcatgat 


ttcgattctg 


ggcttgacca 


caggaggcat 


tctggctcgt 


360 


tacttcatag 


ctaggaagaa 


aataaaagta 


gcaaatatag 


gaaattctct 


aaaagaggtt 


420 


tatatcaagc 


ggttacgctt 


tgtatcacta 


ggagtttttc 


ttctaactta 


tcctttctat 


480 


ttcattcggt 


tatttgaacg 


gctcttgtat 


cgtttgcaga cttcctacta tgectactat 


540 


gcaaattttg 


aaagtaaact 


gecttatttt 


acctacattt 


tgtctacctt 


tacggtctat 


600 


gcaatgtgta 


tgtatctggc 


aaccaagcca 


aagaaattgc 


aggccacagc 


agtgcttgtc 


660 


tcctttattg 


cagctaatac 


tattcatttg 


gcaattggga 


cacgaaatcc 


ctttatttta 


720 
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tcattactcc 


^ ^ ^ ^ ^ ^ 

SICuyyy u uua 


asgaaaagtt 


agcgattttt 


ggagtactca 


attatgtacg 


ggataatgtc 


ttacctgact 


ttacctataa 


acaagggac t 


tttaacagta 


gcctccctta 


ccgagatttc 


tattttgcaa 


ggggg&gttt 


gggagccatt 


aatagtgtgg 


aactagctat 


tgatagtaat 


ttgaacaagg 


aatacttgaa 


agggcatggt 


accgactatg 


gtatgattgg 


agtctttctg 


gccatgctgc 


aagtagccta 


tcgctcaagg 


ttgaataatc 


tattctttat 


gccaagaagc 


acaatgcaat 


tctggggaat 


tgttcttgtg 


gaaaactag 







<210> 115 
<211> 831 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 115 

tcaatgcaat cgaggaggaa agagatgaag 
tacatgcttt ggattgcgct ctttgtattg 
tttttcaaca tcgaaggcca gttcagttta 
aacttgacct atcttaaaat gagtttcaac 
gtggcactgc ttatcagtta tccgacggcc 
ctctggctca tgctgattat ccttcctacc 
tttatcggga tttttggtca aaatggctct 
ggttcacaac agttgctttt taccgatttt 
ctccccttta tgattttgcc gattttcaat 
aatgctagtt atgaccttgg tgcaactaag 
ctatctatga acggtgtgcg aagtggggtt 



atgcgggagc 


aaactgaaaa 


aggaaaatgg 


too 
/ou 


gtaggttctc 


_ 1_ _ l_ 4__i_.__.4_ 

ctatcctcat 


gttagcgatg 


o A n 

840 


caagtttccc 


atacaggttt 


ctgggatatc 


900 


agttttggtg 


ttctggctcg 


aggttttcta 


960 


cgtaatttta 


cttttggtcc 


tgttcttgat 


1020 


ttcggaggaa 


aagcctttga 


acatacaacc 


1080 


agttatgccc 


acaatctatc 


ctatcttgtc 


1140 


atcggaagta 


gttatatcat 


ggagttgtat 


1200 


cttagtttct 


tactcggcgt 


attatttata 


1260 


acaatcctat 


ttgctttatc 


cctactcatc 


1320 


agcttttcag 


aaagtttctt 


caatttattt 


1380 


attatatttg 


tagcaaaaat 


gcttacaaag 


1440 



1449 



aaaacaagct 


ctaaactctt 


tgtagtaccc 


60 


gcacccttgg 


tcttgatttt 


cggtcaatcc 


120 


gaaaattaca 


aatcttactt 


tgcgtcacaa 


180 


tcagtgcttt 


atgcaggcat 


tgtgaccttt 


240 


ctctttttga 


cccgtctcaa 


acaccgtcaa 


300 


tggatcaatt 


tgctccttaa 


agcctatgct 


360 


attaaccaat 


tcttggaatt 


tatcggaatt 


420 


tcctttatct 


ttgtcgcaag 


ctacatcgag 


480 


gtcttagacg 


atatggataa 


taatctcatc 


540 


tgggagacct 


tccgtcatgt 


catcttccct 


600 


cagtcggtct 


ttatcccaag 


tttgagtctc 


660 
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ttcatgctga cccgtttgat tggtgggaac 
cagaattttc taaccaatga caactatggt 
ctgaccatgt tcatcaccat gtgggtgact 

<210> 116 
<211> 771 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 116 

aaaggaaacc gtatgacaga tgcgatttta 
aaaaagaagg ctttgaatag tgtttcccta 
attggtccat ctggatcagg gaagtcaacc 
ctcaatccag aggtgaccac aactggatcc 
ccgcgtacag atacggttga attacgtaag 
cctttcccta tgactatcta tgagaatgtt 
gataagcagg ttctggatga agccgtagaa 
gaggtcaagg atcgtctata tgattcagct 
gtctgcgtgg cccgtgtctt ggcaactagt 
tcggctttgg atccgatttc agctggtaaa 
aagtacacca tgcttctggt aacccgttcc 
acaggatttt tcctagatgg agatttgatt 
gatccccaac acaaggaaac ggaagactat 

<210> 117 
<211> 912 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 117 

ttacgaaaga aagaggaaag aaaaattatg 
gctgtcctct atacgattgc tagcatcatt 
atcttggttc ggggcttgcc ccatatctct 
tttcaagcag gtggtgggat tggcattcag 



PCT/US02/11524 



cgcgttatca 


ccttggggac 


ggctattgag 


720 


atgggttcaa 


ccatcggtgt 


gattctcatc 


780 


aaggaaagga 


gagaacgatg 


a 


831 


caggtatcag 


acctgtccgt 


ttattataat 


60 


tcttcccaac 


ctaaggaaat 


tacagccttg 


■ion 


ctcctcaagt 


ctctcaaccg 


catgggagat 


1 Q f\ 

loU 


gtggtgtaca 


atggtcacaa 


catctacagt 


o a r\ 


gaaatcggaa 


tggtcctcca 


acaacctaat 


.3UU 


gtctacgggc 


ttcgtatcaa 


tggaattaag 


*a c r\ 


aaagcc ttgc 


aaggtgcctc 


tatctgggat 


/OA 

<tz U 


attggattgt 


caggtggtca 


acagcagcgt 


480 


cctaaaatca 


tcctcttgga 


tgagccaact 


540 


attgaggaaa 


ccttgtatgg 


tctaaaagac 


600 


atgcagcaag 


cttcacgtat 


ctctgataag 


660 


gaatttaatg 


ataccaagca 


gatgttcctt 


720 


attacaggaa 


aatttggata 


a 


771 


cgcgctaaga 


aattagataa 


acttgcaaca 


60 


gtgacaatct 


tggcttcctt 


gattctctat 


120 


tggtctttct 


tgactggaag 


gtcttctgct 


180 


ctttacaatt 


cctttttcct 


attggtcatt 


240 
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accttgatta 


tttctgtacc 


tctttctatg 


ggagctggga 


tttacttggc 


tgaatatgct 


300 


aaaaaaggtc 


ctgttaccaa 


ctttgtgcgg 


acttgtattg 


aaattttgtc 


ctctttacca 


360 


tcagtggtgg 


tgggtctctt 


tggttacttg 


atctttgtag 


tccagtttga 


gtatggattt 


420 


tcaatcattt 


caggtgcctt 


ggccttgaca 


gtctttaact 


tgcctcagat 


gacgcgtaat 


480 


gtagaggata 


gtttgaaaca 


cgttcaccat 


acccaacgtg 


aggctggtct 


ggctcttggg 


540 


atttctcgct 


gggagacagt 


ggttcatgtt 


gttattccgg 


aagcgcttcc 


aggtattgta 


600 


acgggtgtcg 


tcttggcatc 


tggtcgtatc 


tttggcgaag 


ctgcagctct 


gatctataca 


660 


gcagggcaat 


cggcgccagc 


tcttgactgg 


tctaactgga 


atatcctcag 


tgtgactagc 


720 


cccatctcta 


tcttccgtca 


agcagaaacc 


ttggctgtcc 


atatctggaa 


agtcaatagt 


780 


gaaggcacta 


ttccagatgg 


aaccattgta 


tcagcaggtt 


ctgccgctgt 


gctcctgatc 


840 


tttatcctga 


ttt.ttaactt 


tggagctcgt 


aagttcggaa 


gctatctaca 


caagaaatta 


900 


accgctgcct 


aa 










912 



<210> 118 

<211> 1800 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 118 



gcgaatttat 


atctaaaagg 


gatattaaag 


aaaggagata 


tgcttatgaa 


gatttacaaa 


60 


aaactatttg 


cttatgtcca 


agataagaaa 


tatcttgggg 


ttttggccat* 


aattttttct 


120 


gctatatctg 


ctgcacttac 


agtatatgga 


tattatttaa 


tctacaaatt 


tctagataag 


180 


ttaataatta 


attcaaactt 


atccggtgca 


gagagtatag 


cattaaaatc 


tgttattaca 


240 


ctaacaagtg 


gagcgatatt 


ttattttgtc 


tcaggaatgt 


tttcacatat 


cttgggattc 


300 


aggcttgaaa 


caaatttaag 


aaaaagggga 


atcgatggtc 


tggaaaaagc 


aagttttagg 


360 


ttctttgact 


taaatccatc 


tggtcaaata 


agaaagatta 


tagatgacaa 


tgctgcacaa 


420 


actcatcagg 


tggtagcaca 


catgattccc 


gatagttctc 


aggcaataat 


cacacccgta 


480 


cttgtacttg 


cacttggctt 


tatagtaagt 


ataagagttg 


gcataatttt 


gcttgctctt 


540 


actataattg 


gtggcttaat 


tttaggggca 


atgatgggcg 


agcaagaatt 


tatgaagata 


600 


taccaagaat 


ccctatctaa 


actaagtgct 


gaaactgttg 


agtacgtgag 


aggaatgcaa 


660 


gttgtaaaaa 


tatttaaagc 


aaatgtagag 


tcttttaaaa 


gcttttataa 


ggcgataaaa 


720 
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gattactcaa agtatgctta 


tgattattcc 


ctatcttgta 


aaaggcctta 


tgttttgtat 


780 


caatggttat tttttggact 


gattgcaatt 


ttaattattc 


ctatagttta 


ttttatgact 


840 


agcttagcta gcgcaaaggt 


gattttactt 


gagcttatca 


tgattttatt 


tttatcagga 


900 


gttctctttg tttcattcat 


gagaatgatg 


tggtactcca 


tgtatatttc 


tcaaggaaat 


960 


tatgcagtag atactttaga 


ggcgctttac 


gaagatatgc 


aaaaagacaa 


attagtgcat 


1020 


ggtaatgtca ataattttaa 


aaactataat 


atagaatttg 


agaatgttag 


ctttgcttat 


1080 


aatgataaag ctgtcattga 


aaatttatcc 


tttaatttag 


aagaaggaaa 


gtcctacgca 


1140 


cttgtcggtt catctggatc 


aggcaaatca 


acagtagcaa 


aacttatatc 


aggtttttac 


1200 


aatgttaata aaggaagcat 


aaagataggc 


gggatagcaa 


taagtgaata 


ttctgacgaa 


1260 


gccttaatta aagccatttc 


ctttgttttt 


caagattcaa 


aattattcaa 


gaagagcatt 


1320 


tatgataatg tagcgttagc 


taataaagat 


gcgacgaaag 


atgacgttat 


gagagcctta 


1380 


aaattagcag gatgcgattt 


aatattagac 


aaattcccag 


aaagagaaaa 


tacaatcata 


1440 


ggctcaaaag gtgtttattt 


atccggtgga 


gaaaaacaaa 


gaattgcaat 


tgctagagca 


1500 


attttaaagg attccaaaat 


tattattatg 


gatgaagcat 


cagcatctat 


tgacccagat 


1560 


aacgagtttg aattgcaaaa 


agcttttaaa 


aatcttatga 


aggataaaac 


agttatcatg 


1620 


attgcacaca ggctatctac 


aattaaagac 


cttgatgaaa 


ttattgtcat 


ggatagtgga 


1680 


aaaattatag aaagagggtc 


tgacaaagaa 


ttaatgtcaa 


aagatacaag 


gtataagagc 


1740 


ctgcaagaga tgtttaacag 


tgcgaatgaa 


L-ygagggt. tc 


caaaugaaag 


agctccacaa. 


J-oUU 


<210> 119 
<211> 1791 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 119 

tgtcaaaaga tacaaggtat 


aagagcctgc 


aagagatgtt 


taacagtgcg 


aatgaatgga 


60 


gggtttcaaa tgaaagagtt 


ttataaaaaa 


agatttgctc 


ttacagatgg 


aggagcaaga 


120 


aatttaagta aagcaacact 


ggcttcattt 


ttcgtttatt 


gtataaacat 


gcttcctgcc 


180 


atattactta tgatttttgc 


tcaggaagtt 


ttggaaaata 


tgggcaaaag 


caatggcttt 


240 


tatatagtat tctcagtttt 


gattttgata 


gcaatgtata 


ttttgctttc 


tatcgaatac 


300 


gataaattat ataacacaac 


ctatcaagaa 


agtgcagatt 


taagaataag 


gacagcggag 


360 
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aatttatcaa 


aattacctct 


atcttacttt 


tctaaacatg 


acatttccga 


catttcacaa 


420 


acaatcatgg 


ctgatattga 


aggcatagag 


catgcaatga 


gccactcaat 


accaaaggtg 


480 


ggcggcatgg 


tactgttttt 


cccattaata 


tctgtaatga 


tgctagcggg 


caatgtcaag 


540 


atgggtttag 


ctgtaattat 


tccatctatt 


ttaagcttta 


tatttatacc 


tttatctaaa 


600 


aaatatcagg 


ttaatggaca 


gaatagatat 


tatgatgtct 


taagaaaaaa 


ctcagaaagc 


660 


tttcaagaaa 


atatcgaaat 


gcaaatggag 


attaaagcat 


ataatttatc 


gaaggatatt 


720 


aaagatgact 


tatataaaaa 


aatggaagat 


agtgagaaag 


tacacttaaa 


ggcggaagta 


780 


actacaattt 


taactttgtc 


tatatcttca 


atatttagct 


ttatatctct 


tgctgttgtg 


840 


atatttgtcg 


gcgtaaatct 


aattattaat 


aaagagataa 


attctctcta 


ccttatagga 


900 


tatttactag 


ctgctatgaa 


gataaaagac 


tctttagatg 


catctaaaga 


gggcttgatg 


960 


gaaatatttt 


atttatcgcc 


caaaatagaa 


agattaaaag 


aaattcaaaa 


tcaagattta 


1020 


caagaaggcg 


atgactatag 


cttaaaaaaa 


tttgatattg 


atctaaaaga 


tgttgagttt 


1080 


gcctacaata 


aagacgcaaa 


agttttaaat 


ggtgtaagtt 


ttaaagctaa 


gcagggagag 


1140 


gtcactgctt 


tggtaggtgc 


aagtggctgc 


ggtaaaacaa 


ctatcttgaa 


acttatatca 


1200 


agactttatg 


attatgacaa 


gggacaaatc 


ttaatcgatg 


gcaaagatat 


aaaggaaata 


1260 


tcaacagaat 


ccctttttga 


taaggtgtct 


attgttttcc 


aagatgtggt 


tctctttaat 


1320 


caaagcgtta 


tggaaaatat 


tagaatcggt 


aagcaagatg 


caagtgacga 


agaggttaaa 


1380 


agagcagcaa 


aacttgcaaa 


ttgcacagat 


tttatagaaa 


aaatggataa 


aggtttcgat 


1440 


acagttattg 


gtgaaaacgg 


agctgagcta 


tcaggaggag 


aaagacaaag 


attatcaata 


1500 


gccagagcct 


tcttaaaaga 


tgcgccgata 


ttgatcttag 


atgagataac 


agcaagcctt 


1560 


gatgttaaca 


acgagaaaaa 


gattcaagag 


tctttaaata 


atttagttaa 


agataaaact 


1620 


gttgtaatca 


tttcacatag 


aatgaaatcc 


atagaaaatg 


cagacaagat 


agtagttctt 


1680 


caaaacggaa 


gagtagaaag 


cgaaggtaag 


catgaagagc 


ttttacaaaa 


atcaaaaatt 


1740 


tacaaaaatt 


taatagaaaa 


gacaaaaatg 


gcagaagaat 


ttatttatta 


g 


1791 



<210> 120 

<211> 675 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 120 
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aaaagacaaa 


aatggcagaa 


gaatttattt attaggagga ctacaatgga 


taataaaaaa 


60 


ttaaaagtaa 


aagatttagt 


aagcatcggt gtttttggcg taatttattt 


tgccttcatg 


120 


tttggagttg 


gtatgatggg 


cttgattcca atattgttct taatataccc 


gacagtatta 


180 


gccatagttg 


caggaactgt 


tgttatgtta tttatggcta aggttcaaaa 


gccatgggca 


240 


ctatttatat 


ttggtatgat 


atcaccactt gtgatgtttg cagctggtca 


tacctacgta 


300 


gttgtggttt 


tatcacttat 


agtaatgata atagcagaat taattagaaa 


gattggtaat 


360 


tataattcat 


ttaaatacaa 


tatgctttct tatgcaatct tcagcacatg 


gatatgtagc 


420 


tctttaatgc 


aaatgctttt 


agcaaaagaa aaatatatgg agtggtcttt 


gatgactatg 


480 


ggaaaagatt 


atgttgatgt 


attagaaaag ttaataactt atcctcacat 


ggctttagta 


540 


gccttaggtg 


ctttcttagg 


aggaattctt ggagcatata taggcaaggc 


tctattgaaa 


600 


aaacactttt 


caaatggatt 


atattgtgtg ggatacttta ctccttgcct 


aattttatgg 


660 


tgctatctga 


attaa 






675 



<210> 121 
<211> 636 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 121 

tgtattagaa aagttaataa cttatcctca catggcttta gtagccttag gtgctttctt 60 

aggaggaatt cttggagcat atataggcaa ggctctattg aaaaaacact tttcaaatgg 120 

attatattgt gtgggatact ttactccttg cctaatttta tggtgctatc tgaattaaac 180 

cctatagtta agatgttttt gagtatacct attgttatta gaatgtttat tttaccat-tt 240 

atggcagcaa gctttatgat aaagacctcg gatgtaggcg caataatttc atcgatggat 3 00 

aagcttaaga tttcaaagaa tgtatccata cctattgcgg ttatgtttag attcttccca 360 

tcttttaagg aggagaagaa aaacatcaaa atggctatga gagtaagagg gataaatttt 420 

aaaaacccag tcaaatatct tgaatatgtt tctgtgccac tactcattat atcatctaat 480 

atatcagatg acattgcaaa agcggcagaa acaaaggcaa tagaaaatcc aattgccaag 540 

accagataca ttcgcgtaaa gatacagcta attgattttg tttatgtttt agcggttgct 600 

ggacttattg tgggaggctt aatatggttg aaataa 636 

<210> 122 
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<211> 1173 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 122 



ttttgtttat 


gttttagcgg 


ttgctggact 


tattgtggga 


ggcttaatat 


ggttgaaata 


60 


aaaaatttaa 


gtcttgatta 


tggtgaagag catatattag atgatatatc 


actatccata 


120 


gccgagggag 


agtgcgtgct 


atttacagga 


aaaagtggaa 


atggtaagtc 


atctttaata 


180 


aattcaatca 


atggactagc 


tgtaaggtat gataacgcaa agacaaaggg cgaaataatt 


240 


attgatggta 


agaatataaa 


aaatttggaa ctttatcaaa 


tctcaatgct 


tgtttcaact 


300 


gtttttcaaa 


atcctaagac 


atattttttt 


aatgtcaata cgacattaga attattattt 


360 


tatttggaaa 


atatcggtct 


tgcaagagaa 


gagatggaca 


ggcgtttgaa 


ggatatactt 


420 


gagatattcc 


cgataaaaaa 


tcttttgaac 


agaaatatat 


ttaatctatc 


cggcggtgaa 


480 


aaacaaattc 


tttgcattgc 


agcttcttat 


atagcaggta 


caaagattat 


agttatggat 


540 


gagccttcat 


cgaatttaga 


tattaaaagc 


ataagtgttt 


tggcaaagat 


gctaaagata 


600 


ttaaaagaga 


aaggcataag 


cataattgtt 


gcagagcata 


gaatttatta 


tttgatggac 


660 


atagttgacc 


gtgtattttt 


aatagataaa 


ggaaagctta 


aaaaaactta 


tactagaagt 


720 


gaatttttaa 


agctagataa 


aaatgaatta 


aatgctttaa 


gtttaagaga 


taaagaatta 


780 


agtaaattaa 


aagttcctta 


tttaaaagaa 


ggtggagagt 


atcagataaa 


aaatcttagt 


840 


tacaaattta 


ctgatgatga 


gtgtttaagc 


ttaaaagata 


tttcgttcaa 


gcttgggaaa 


900 


atttatggca 


taataggatc 


caacggacga 


ggaaaatcaa 


cgcttttaag 


atgtttaata 


960 


ggtcttgaga 


aaaaatcaaa 


agaagaaatt 


tattttaagg gagagaagct 


atctaaaaaa 


1020 


gaaagactca 


aaaactcttc 


acttgttatg 


caagatgtaa atcatcaatt 


attcacagat 


1080 


gaagtattca 


acgagcttag 


attaggagta aagaattttg atgaagaaaa ggcgaaaatc 


1140 


attttaaacc 


ccaattattc 


accccaaatc 


taa 






1173 



<210> 123 
<211> 276 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 123 

tttgggttaa aagatttatg cctggacgaa tttattgaaa ggcatccgat gagtttatca 60 
ggagggcaaa agcaaaggct tgcaatagca tctgttatgt gcaagaattc tccatttgtc 120 
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ttttttgacg aaccttcaag tggtatggat 


uaccccaaca 


cgacaaaaan 


ate cgaactg 


loU 


attaataagt 


ataaaaccat 


ggataaaata 


atttttattg 


tttcccatga 


tatagaattt 


240 


ttaaatgaag 


tggcagatga 


aatttttgaa 


ttgtaa 






276 


<210> 124 
<211> 975 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 124 
aaaggacgag 


agagctcaat 


ggatattaga 


ccgcaatcaa 


gtgatgaact 


tgattcgcaa 


60 


agaagagtaa 


ggagagacat 


gtcaaatagt 


ttaaaaggga 


ctttactaac 


agttgtggct 


120 


ggtattgctt 


gggggttgtc 


aggaacgagt 


ggccaatacc 


taatggcaca cggaatttcg 


1 Oft 


gctctggtct 


tgactaactt 


gcgtctttta 


atcgctggtg gaattctcat 


gctcttggct 




tatgctactg 


caaaggataa 


aatactggtc 


tttttaaagg atagaaagag tttgctgtct 




cttcctattt 


ttgctctgat 


tggtcttttt 


ctcaaccaat 


tcgcctatct 


gtctgetatt 




caggagacca 


atgcgggaac 


agcgacggtg 


cttcagtatg 


tttgtcctgt cggaatttta 


/OA 


atttatagct 


gtatcaagga 


tagggtggca 


ccgacactgg 


gagagatagt 


ttccatcata 


/IDA 


ttcgccatcg 


gaggaacctt 


cctgatcgca 


acacatgggc 


agttggacca 


gttatccatg 


a a r\ 

540 


acacctgctg 


gtctgttctg 


gggtctcttt 


tctgccttga 


cttatgctct 


gtatatcatt 


600 


ttacccatag 


ccttgattaa 


aaagtggggg 


agcagcttgg 


tcattggtgt 


gggaatggtc 


c c n 

660 


atagcaggtt 


tggtcgccct 


tccttttaca 


ggggttctac aggccgatat cccgactagt 


720 


cttgattttc 


tccttgcgtt 


tgcaggcatt 


atccttatcg ggactgtctt 


tgectataca 


780 


gctttcctta 


aaggagccag 


tctgatagga 


ccggtcaagt 


caagcttgtt 


ggcttcaatt 


840 


gagccaatat 


cggcgatttt 


ctttgccttc 


ttaataatga 


atgaacaatt 


ttatcccatt 


900 


gattttcttg 


gtatggcaat 


gatattgttt 


gctgtaactt 


tgatttcttt 


gaaagattta 


960 


ttcttagaaa 


aataa 










975 



<210> 125 
<211> 366 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 125 
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atatctcaaa acgcattatc 


gctgttttgg tacctaatat 


tgttgaagaa 


ggcgaaactc 


60 


cacaggaagc ctacgatttg 


gaagccatta tgtacaatcc 


aaaaatcgtc 


tctcactctg 


120 


ttcaagatgc tgctcttggc 


gaaggagaag gttgcctgtc 


tgttgaccgt 


aacgtgcctg 


180 


gctatgttgt tcgccatgcc 


cgcgttactg ttgactactt 


tgacaaagat 


ggagaaaaac 


240 


accgtatcaa actcaaaggc 


tacaactcca ttgttgttca 


gcatgaaatt 


gaccacatta 


300 


acggtatcat gttttacgat 


cgcatcaatg aaaaagaccc 


atttgcagtt 


aaagatggtt 


360 


tactga 








"5 c. C 
ODD 


<210> 126 
<211> 261 
<212> DMA 

<213>' Streptococcus pneumoniae 








<400> 126 

gtttactctt taaaaaagat 


agaaatgaga gaaatcatgc 


tactgcaact 


attttcttta 


60 


tatttcgaga gtttgatctt 


gaccaccatc cttgttctga 


tttttttagg 


gatttggatt 


120 


ggtctgagag ccatgtcggg agttgataag acagccaggg 


ctcgccaagc 


ccatctctat 


180 


gatatgatta tgattggagt 


cttggttgtc ccagtattat 


cctttgcggt 


tatgagttta 


240 


attcttgttt tcaaggcata 


a 






A bJL 


<210> 127 
<211> 579 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 127 

gatgccagta gatggcgaac 


gcttggccta tcaaaaatta 


aagaaataat 


gcaaaagaag 


60 


tatgtaaaaa tcctctactc 


ctcaccaatt ggtattctat 


cacttgtagc 


tgatgaccat 


120 


tatttgtatg gaatttgggt 


tcaggagcag aagcattttg 


agaggggact 


aggagatgaa 


180 


acgatagaag aagttgttag 


tcatcctatt ttagacccag 


ttattgcttg 


cttagatgat 


240 


tactttaaag gcaagcctca 


ggatttatcc aacttgctct 


tggcgccaat 


cggaacgaat 


300 


tttgaaaaga gagtttggga 


ctatttacag ggcattcctt 


atggtcagac 


agtgacctat 


360- 


ggacaaattg ctcaagacct gcaagtggct tctgctcaag 


caattggtgg 


agcagtggga 


420 


cgcaatcctt ggtctatcct 


agtaccttgt catcgtgtgt 


tgggagcagg 


caagcgtctg 


480 


acaggttatg ctgcaggagt 


ggaaaagaaa gcttggctct 


tggagcatga 


aggagtagat 


540 
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tttaaagata 


gaagcaatag 


aaggagaagc 


acatgttag 






579 


<210> 128 
<211> 1455 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 128 
aggaattgtg 


gattgccaaa 


ttgtatcatt 


gaaa 1 1 at t g 


ctcaaatttg 


ttatgatata 


60 


aatatgaata 


aaagtagact 


aggacgtggc 


agacacggga 


aaacgagaca 


tgtattattg 


120 


gctttgattg 


gtattttagc 


aatttctatt 


tgcctattag 


gcggatttat 


tgcttttaag 


180 


atctaccagc 


aaaaaagttt 


tgagcaaaag 


attgaatcgc 


tcaaaaaaga 


gaaagatgat 


240 


caattgagtg 


agggaaatca 


gaaggagcat 


ttccgtcagg 


ggcaagccga 


agtgattgcc 


o An 

300 


tattatcctc 


tccaagggga 


gaaagtgatt 


tcctctgtta 


gggagctgat 


aaatcaagat 




gttaaggaca 


agctagaaag 


taaggacaat 


CLtgttttcc 


actatacaga 


gcaagaagag 


/ion 


tcaggtttaa 


agggagtcgt 


taatcgtaat 


gtgaccaaac 


aaatctatga 


tttagttgct 


/I OA 


tttaagattg 


aagagactga 


aaagaccagt 


ctaggaaagg 


ttcacttaac 


agaagatggg 


c a n 


caacctttta 


cacttgacca 


actgttttca 


gatgctagta 


aggctaagga 


acagctgata 


600 


aaagagttga 


cctccttcat 


agaggataaa 


aaaatagagc 


aagaccagag tgagcagatt 


660 


gtaaaaaact 


tctctgacca 


agacttgtct 


gcatggaatt 


ttgattacaa ggatagtcag 


720 


attatccttt 


atccaagtcc 


tgtggttgaa 


aa 1 1 1 agaag 


agatagcctt 


gccagtatct 


>"7 O A 

/80 


gcctcctttg 


atgttatcca 


atctccgtac 


fctactcgaaa 


aagatgcggc 


cttgtaccaa 


840 


tcttactttg 


ataagaaaca 


tcaaaaagtt 


gtcgctctaa 


cctttgatga 


tggtccaaat 


AAA 

900 


ccagcaacga 


ccccgcaggt 


attagagacc 


cuag cnaaac 


atgatattaa 


agcgactttc 


q a n 

you 


tttgtgcttg 


ggaaaaatgt 


ttctgggaat 


gaggac 1 1 gg 


tgaagaggat 


aaaatctgaa 




ggtcatgttg 


ttggaaacca 


tagctggagc 


catccgattc 


tctcgcaact 


ctctcttgat 


1080 


gaagctaaaa 


agcagattac 


tgatactgag 


gatgtgctaa 


ctaaagtgct 


gggttctagt 


1140 


tctaaactca 


tgcgtccacc 


ttatggtgct 


attacagatg 


atattcgcaa tagcttggat 


1200 


ttgagcttta 


tcatgtggga 


tgtggatagt 


ctggactgga 


agagtaaaaa tgaagcatct 


1260 


attttgacag 


aaattcagta 


tcaagtagct 


aatggctcta 


tcgttttgat 


gcatgatatt 


1320 


cacagtccga 


cagtcaatgc 


cttgccaagg 


gtcattgagt 


atttgaaaaa 


tcaaggttat 


1380 
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acctttgtga 


ccataccaga 


gatgctcaat 


actcgcctaa 


aagctcatga 


gctgtactat 


1440 


agtcgtgatg 


aataa 










1455 


<210> 129 
<211> 744 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 129 
c t acggt 1 1 1 


tatttgtata 


tggtagaatc 


tttttacaaa 


aatacttggt 


aatcttgttt 


60 


attcatgcta 


taataggaac 


aattactttt 


aggaggtgca 


gtatgtctta 


tttatttgag 


120 


atattaccga 


gtttactgaa 


tggtgcgagc 


acgactgtac 


aggtctttgc 


actggtcttg 


180 


ctattttcga 


ttcccttggg 


cgttttgatt 


gcctttgcct 


tgcaagtcca 


ttggaagccc 


240 


ctccattatc 


tgattaacat 


ttacatctgg 


gttatgcgag 


gaaccccctt 


actcttgcaa 


300 


ctgattttta 


tctattatgt 


gctcccaagt 


attgggattc 


gtttagaccg 


ccttcctgca 


360 


gctattattg 


cctttgttct 


caactatgca 


gcttactttg 


cagaaatttt 


ccgtggggga 


420 


attgacacta 


ttccaagagg 


acagtatgag 


gccgccaagg 


tcttgaagtt 


tagccctttt 


480 


gacagagtgc 


gctatattat 


cttgccccaa 


gtgaccaaga 


tcgttcttcc 


tagtgtcttt 


540 


aatgaagtta 


tgagtttggt 


caaggatact 


tctttggtct 


atgctctcgg 


aatttcagac 


600 


cttatcttgg 


ctagtcgaac 


agctgctaac 


cgcgatgcta 


gtctagttcc 


tatgttcttg 


660 


gcaggagcca 


tttatttgat 


tttgattggg 


attgtgacaa 


ttatttccaa 


aaaagttgag 


720 


aagaagtata 


gttattatag 


atag 








744 


<210> 130 
<211> 717 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 130 
atggaagaaa 


gtattaatcc 


aatcatctct 


attggtcctg 


ttatcttcaa 


tctgactatg 


60 


ttagccatga 


ctttgttgat 


tgtgggagtt 


atttttgtct 


ttatttattg 


ggcaagccgc 


120 


aatatgacct 


tgaaacccaa 


aggaaagcaa 


aatgtacttg 


agtatgtcta 


tgactttgtt 


180 


attggattta 


cagaacctaa 


cattggttcg 


cgctacatga 


aagattactc 


actctttttc 


240 


ctttgtttat 


tccttttcat 


ggtgattgcc 


aataaccttg 


gcttaatgac 


aaagcttcaa 


300 
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acgatcgatg ggactaactg 


gtggagttcg 


ccaaccgcta 


atttacagta 


tgacttaacc 


360 


ttatcttttc ttgtcatttt 


gttgacacat 


atagaaagcg 


ttcgtcgtcg 


tggatttaaa 


420 


aaaagtataa aatcttttat 


gagtcctgtt 


tttgtcatac 


cgatgaatat 


cttggaagaa 


480 


tttacaaact tcttatcttt 


ggctttgcgg 


atttttggga 


atatctttgc 


aggagaggtc 


540 


atgacgagtt tgttacttct 


tctttcccac 


caagctattt 


attggtatcc 


agtagccttt 


600 


ggagctaatt tggcttggac 


tgcattttct 


gtctttattt 


cctgcatcca 


agcttatgtt 


660 


tttactcttt tgacatctgt 


gtatttaggg 


aataagatta 


atattgaaga 


ggaatag 


717 



<210> 131 

<211> 1695 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 131 



gatataatat 


tatggattat 


caacaaggag 


gaaaaacttt 


tgagtgaaaa 


gtcaagagaa 


60 


gaagagaaat 


taagctttaa 


agagcagatt 


ctgagagatt 


tagaaaaagt 


aaaaggctat 


120 


gatgaagttc 


tgaaagaaga 


tgaggcagta 


gttcgcactc 


ctgcaaatga 


accttcaact 


180 


gaagaactca 


tggctgattc 


cttgtcaacg 


gtagaggaga 


ttatgagaaa 


agctcctacc 


240 


gtgcctactc 


acccaagtca 


aggtgtacca 


gcttctccag 


cagatgagat 


tcaaagagaa 


300 


actcctggtg 


ttccaagtca 


tccaagtcaa 


gatgtacctt 


cttctccagc 


ggaagaaagt 


360 


ggatcaagac 


caggtccagg 


tcctgttaga 


cctaagaaac 


ttgaaagaga 


atacaatgaa 


42 0 


accccaacaa 


gggtagctgt 


ttcctatacg 


acggcagaga 


aaaaagcaga 


acaagcaggt 


480 


ccagaaacac 


ctacgcctgc 


tacagaaaca 


gtggatatca 


tcagagatac 


atcacgtcgt 


540 


agccgtagag 


aaggagcaaa 


acccgttaag 


cctaagaaag 


agaagaagtc 


acatgtgaaa 


600 


gcttttgtga 


tttcattcct 


tgtattcctt 


gccttgctct 


cagcaggtgg 


ttactttggt 


660 


taccagtacg 


tgctagattc 


cttattacct 


atcgatgcta 


attctaagaa 


atatgtgacg 


720 


gttggaattc 


cagaaggttc 


aaacgttcaa 


gaaatcggta 


cgacgcttga 


aaaagctggt 


780 


ttggtaaagc 


atggtctgat 


ttttagtttt 


tatgccaagt 


ataaaaatta 


taccgacttg 


840 


aaagcaggtt 


actacaattt 


gcaaaagagt 


atgagtacag 


aagacttact 


caaagagttg 


900 


caaaaaggtg 


gaacagatga 


accgcaagaa 


cctgtacttg 


cgactttgac 


aattccagaa 


960 


ggttatacct 


tggatcagat 


tgctcaagct 


gtgggtcaat 


tgcaaggtga 


cttcaaagag 


1020 
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tctttgacag 


cggaggcttt 


cttggctaaa 


gtagcgaaat 


atcctacttt 


actggaaagt 


cgtttggaag 


gatacctttt 


cccagctaca 


agcttgattg 


atgagatgtt 


agctgctatg 


atcaaatcta 


aaaacttgac 


tgtcaatgag 


gaaggtgcca 


agacagaaga 


tcgtaagctc 


cgtgatatgc 


cacttcaaag 


taatattgca 


aatatcagtc 


tagctgagga 


tgttgcgatt 


tataaaaatg 


taggtctcat 


gcctggtcca 


tcaagcatca 


atcaaactaa 


gagcgataac 


aaggtctact 


atgctaacaa 


tcaagaagac 


agcaaattaa 


actaa 





<210> 132 
<211> 879 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 132 

tcgtcgttta caggaggaaa tttaacaggg 
ttaattaaga ctaaccaagc agagaaaagt 
agggtacaaa acaattcact gaaatcagat 
ctcttattta tctttgcgac tatagctgtg 
gcaggatata tatctgtggg aaccttggtt 
aatcctatta gtaatatagc taattttgta 
gtfcgcactgg agaacttgct tgcagttcct 
tcaggacgag ggttgaattt taaccatgtc 
ttaaaggata ttacttgttc aattttcaag 
ggatcaggaa aatcaacgat tgtgcgtttg 
gatattctaa tggagcaatc aagtatatat 
atcgcttggg tttcacaaaa taatgcagtc 



gttcaagatg 


agacgtttat 


cagtcaagca 


1080 


ttgcctgtaa 


aagacagcgg 


tgcgcgttat 


1140 


tactctatca 


aggaaagcac 


aactattgag 


1200 


gataagaacc 


tatctcctta 


ctatagtact 


1260 


ttgttgacca 


ttgcttcctt 


ggtcgaaaaa 


1320 


attgcaggtg 


tattctacaa 


tcgtttgaat 


1380 


atcttgtatg 


cccaaggaaa 


actggggcaa 


1440 


gataccaaca 


ttgattcacc 


ttataatgtt 


1500 


gtcgatagtc 


caagtctgga 


tgcgattgag 


1560 


ctctactttg 


tagcagatgt 


cacagaaggc 


1620 


cacgaccgca 


atgtcgctga 


acatgtcaac 


1680 



1695 



caattgactg 


aaaagattca 


agaacatgaa 


60 


gtacaggatg 


ttttggataa 


ttgtattgaa 


120 


agggttactt 


cttttgagac 


cccgtttgct 


180 


atgctaacct 


atgggggtta 


tcgggtcagc 


240 


tcgtttttga 


tttacctctt 


tcaattactt 


300 


actgtttatt 


ctaggagcaa 


gggatcttca 


360 


aaagaaaaat 


ttgagggagg 


aaaatcggta 


420 


tattttggtt 


atgatgaaaa 


tcgacctgtc 


480 


gggcaaaaaa 


ttgcttttgt 


tggaccatct 


540 


ttagagcggt 


tttataaacc 


gctttcagga 


600 


gattttaact 


taaaagaatg 


gagaagtaaa 


660 


ttatctggca 


gtattcgtga 


caatctttgt 


720 
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ctcggtttga atcgcttagt aactgatgat gaattgatga aagtgctaga cttagtatca 780 

ctaggtgatg agattcgctc catgaaagag ggactagata ctgaagttgg tgaacgcgga 840 

cgactcttgt caggggggcg aacgaaagac ttcaaatag 879 

<210> 133 
<211> 555 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 133 

ggagtattta tgaaattaaa attattaaga gtagatacta aggtgattat ggggagtttc 60 

ttacttgttc tgtctagtct acttgctttg ttgcttcccc ttatcttaaa ggatttaata 120 

gatgggagtt ctattgaaaa tataggctcc aaagtatttc aatcgttttt gatttttatt 180 

ggtcaagcct tgttttcttc tattggttac tatctgttta gtcaatcggg tgaaaaaaag 240 

atagcaaaaa tcaggaaaaa agtgatagag gggttgattt atgtagagaa atccttcttt 300 

gataagagcc aaagtgggga gttgacttct gccattgtca atgacacgag tgtcattcgt 360 

gagtttttaa ttacgacttt cccaaatatt attctgagtt tagttatggt acttggttcc 420 

attgtagtct tatttagtct tgattggaat ctttctctac ttt tat teat cactcttcct 480 

tgtatgatgt ttattatctt gcccctttcc aatatcagtg aaaagtatag tegtegttta 540 

caggaggaaa tttaa 555 

<210> 134 
<211> 1989 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 134 

aacaaatatt taaagcagga ggttccggaa atgaaaaagt ctaagagcaa atatctaacc 60 

ttggcaggtc ttgtcctggg tacaggagtt ttattgagcg cgtgtggaaa ttctagcacg 120 

gcgtcaaaaa cctacaacta tgtttattca agtgatccat ctagcttgaa ctatctagca 180 

gaaaaccgcg cagcaacatc cgatattgtt gcaaatttgg tagaegggtt attagaaaat 240 

gaccaatatg ggaatattat tccatcatta gcagaggatt ggactgtttc teaggaeggt 300 

ttgacctata cctacaaact tegtaaggat gccaagtggt ttacttctga gggagaagaa 3 60 

tatgegectg taactgccca ggattttgtg acaggtttgc aatatgeage tgataaaaaa 420 
teagaagect tgtatctagt gcaggactct gttgctggtt tggatgacta tatcactggt • 480 
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aaaacaagcg 


act tttcaac 


tgtcggtgtc 


aaggcac ttg 


atgaccaaac 


ggt t caatat 


->4U 


actttggtta 


aaccagaact 


ttactggaat 


tcaaaaacac 


ttgcaacgat 


actttttcct 


600 


gttaatgcag 


atttcctgaa 


atcaaaaggg 


gatgattttg 


ggaaggcgga 


tccatctagt 


660 


attttgtaca 


atggaccttt 


cttgatgaaa 


gcacttgtct 


caaaatctgc 


tattgaatat 


720 


aagaaaaacc 


ctaattactg 


ggatgctaag 


aatgtctttg 


tagacgatgt 


gaaattgacc 


780 


tactatgatg 


gtagcgacca 


agaatcactg 


gaacgtaatt 


ttacagctgg 


tgcttatact 


840 


acggctcgtc 


tttttcctaa 


cagctccagc 


tatgaaggga 


ttaaagaaaa 


atacaaaaac 


900 


aatatcatct 


atagtatgca 


aaattcaact 


tcatatttct 


ttaattttaa 


cctagatagg 


960 


aagtcttaca 


attatacttc 


taaaacaagt 


gacattgaaa 


agaaatcgac 


tcaggaagca 


1020 


gttctcaata 


aaaactbccg 


tcaggctatc 


aattttgctt 


ttgacagaac 


atcttatggg 


1080 


gctcagtctg 


aagggaaaga 


aggtgcaaca 


aagattttgc 


gtaacctagt 


ggttcctcca 


1140 


aactttgtca 


gtatcaaggg 


aaaagacttt 


ggtgaagttg 


tagcctctaa gatggtcaac 


1200 


tatggtaagg 


aatggcaagg 


tatcaacttt 


gcggatggtc 


aagaccctta ctacaatcct 


1260 


gagaaagcca 


aggctaagtt 


tgcggaagct 


aagaaagaac 


tcgaagcaaa gggtgttcaa 


1320 


ttcccaatcc 


acttggataa 


gactgtggaa 


gtaacagata 


aagtaggcat 


acaaggagtt 


1380 


agttctatca 


aacaatcaat 


tgaatctgtt 


ttaggttctg ataatgtagt 


gattgacatt 


1440 


cagcaatfcaa 


catcagatga 


gtttgacagt 


tcaggctact 


ttgctcaaac 


agctgctcag 


1500 


aaagattatg 


Mil A 1 

atttatatca 


tggcggttgg 


ggacctgatt 


atcaagaccc 


gtcaacctat 


1560 


ctcgatattt 


ttaatactaa 


tagtggagga 


tttctgcaaa atcttggact 


agagcctggt 


1620 


gaggccaatg 


acaaggctaa 


ggcagttgga 


ctggatgtct 


atactcaaat 


gttggaagaa 


1680 


gctaataaag 


agcaagatcc 


ggccaaacgt 


tatgagaaat 


atgctgatat 


tcaagcttgg 


1740 


ttgattgata 


gttctttagt 


tcttccaagt 


gtttcgcgtg ggggaacacc 


atcattgaga 


1800 


agaaccgtac 


catttgctgc 


tgcctatggt 


ttaaccggta 


caaaaggggt 


tgaatcatat 


1860 


aaatacctca 


aagtacaaga 


taagattgtc 


acaacagacg 


aatatgcaaa 


agccagagaa 


1920 


aaatggttga 


aagaaaaaga 


agaatccaat 


aaaaaagccc 


aagaagaatt 


ggcaaaacat 


1980 


gtcaaataa 












1989 



<210> 135 
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<211> 1647 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 135 



ttatcaaaat 


tgaatgagga 


atctatgtcg 


cacgaaaaca 


atcaccagca 


ggcccagatg 


60 


ttacggggga 


ctgcttggct 


aacggctagt 


aactttatca 


gtcgcctact 


cggggctgtt 


12 0 


tacattatcc 


cttggtacat 


ctggatgggg gcttatgcag 


ctaaggcaaa 


tggtctcttt 


180 


accatgggtt 


acaatatcta 


tgcttggttc 


ttgttggttt 


caacagcggg gattccagtt 


240 


gcggtggcca 


agcaagttgc 


caagtataat 


accatgcgag 


aagaagagca 


tagctttgcc 


300 


ctgattcgga 


gcttcttagg 


ctttatgaca ggactaggcc 


tggtttttgc 


tttagtcttg 


360 


tatgtctttg 


ctccttggct 


agcagacttg 


tctggcgtgg 


gcaaagactt 


gatcccaatc 


420 


atgcaaagct 


tggcttgggg 


agtcttgatt 


ttcccgtcta 


tgagtgttat 


ccgaggattt 


480 


ttccaaggga 


tgaataacct 


caaaccctat 


gccatgagcc 


aaattgctga gcaggtcatt 


540 


cgtgttatct 


ggatgctcct 


agcaaccttt 


atcattatga 


agctcggttc 


aggagattat 


600 


ctagcagccg 


ttacccaatc 


aacctttgct gcctttgtcg 


gtatggtagc 


cagttttgca 


660 


gtcttgattt 


atttccttgc 


ccaagaaggt 


tcactcaaaa 


gaatctttga aacaggagat 


*~i o r\ 

720 


aagattaaca 


gtaagcgtct 


cttggttgat 


accattaagg 


aagccattcc 


ttttatcctg 


780 


acagggtctg 


ccatccagct 


cttccagatt 


ttggatcagc 


tgacctttat 


caatagtatg 


840 


agctggttta 


ccaactacag 


caatgaggac 


ttggttgtca 


tgttttctta 


tttctcagcc 


900 


aatcctaata 


aaatcacgat 


gattttgatt 


tctgtagggg 


tttcgattgg 


gagtgttggt 


n c t\ 

960 


ttgccacttt 


t gacggaaaa 


ctatgtcaag ggggacttga 


aagcagcttc 


tcgtctcgtt 


1020 


caggacagtc 


tcaccctact 


ctttatgttc 


ttgctaccag 


caacggttgg agtggttatg 


1080 


gtaggagaac 


ctctttatac 


ggtcttctat 


ggtaagccag 


atagtttggc 


tctgggctta 


1140 


tttgtctttg 


cagttttgca 


gtctattatt 


ttaggcttgt 


acatggtctt 


gtctccaatg 


1200 


cttcaggcca 


tgttccgcaa 


ccgcaaggcc 


gttctctatt 


ttatctatgg ttctattgcc 


1260 


aagctagtct 


tgcaactacc 


taccatcgcc 


ctcttccaca 


gttatggtcc 


tttgatttca 


1320 


acaaccattg 


ctctcatcat 


tcctaacgtc 


ttgatgtatc 


gggatatttg 


taaagtaact 


1380 


ggtgtcaagc 


gcaaggtgat 


tttgaagcga 


accattttaa 


tcagtttgct 


gaccctagtc 


1440 


atgtttctgt 


taataggaac 


catccagtgg ctgttaggat 


ttttcttcca accaagtgga 


1500 
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cgtttgtgga gcttctttta 


tgtagctctt 


gtcggtgcca 


tggggggtgg 


actttatatg 


1560 


gttatgagtc 


tgcgtaccta 


tttattagat 


aaggtaatag 


gaaaagccca 


agcagatcgc 


1620 


ctgcgagcaa 


aatttaagct 


ttcgtaa 








1647 


<210> 136 
<211> 639 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 136 
gcaaatttct 


tgcaagttct 


tttgttttgt 


tgtaatatat 


tttataacaa 


cgagagagtt 


60 


ctcgaaattt 


taagaaaaag 


gagacacatc 


atgtctaaaa 


aagtattatt 


tatcgtcgga 


120 


tcactacgtc 


aaggttcttt 


caaccaccaa 


atggcgctcg 


aagctgagaa 


agcacttgct 


180 


ggtaaagcgg 


aagttagcta 


ccttgattat 


tcagcccttc 


ctctcttcag 


ccaagatttg 


240 


gaagttccaa 


cacatccagc 


tgtagctgct 


gctcgtgaag 


cagttctcgt 


tgcggatgct 


300 


atctggattt 


tctctccagt 


ctacaacttc 


tctatccctg 


gtacagtgaa 


aaacttgctt 


360 


gactggctat 


ctcgtgccct 


tgacttgtct 


gatacacgtg 


gcgtttctgc 


ccttcaagac 


420 


aagtttgtca 


cagtatcatc 


tgtagccaat 


gcagggcacg 


atcaactttt 


cgctatctac 


480 


aaagacctct 


tgccatttat 


ccgtacacaa 


ggcgttggtg 


atttcactgc 


tgcacgtgtt 


540 


aatgactctg 


cctgggcaga 


cggaaaattg 


gttcttgaag 


aaacagtcct 


aaactcactt 


600 


gaaaaacaag 


ctcaagactt 


ggtcgaagct 


atcaagtaa 


• 




639 


<210> 137 
<211> 1902 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 137 
agccatccat 


gcttacctga 


gggagaaaaa 


atgagtgatt 


ttatcgttga 


aaaactaagt 


60 


aaatccgttg gtgacaagac 


cgtttttagg 


gatatttcct 


ttattatcca 


tgacttagac 


120 


agaattggtt 


taatcggtgt 


caatgggact 


ggcaagacca 


cccttttgga 


cgtcctttct 


180 


ggtgtttctg gatttgatgg 


ggatgtcagt 


cctttttcag 


ctaaaaatga 


ttaccagatt 


240 


ggttacttga 


ctcaggatcc 


tgattttgat 


gatagaaaga 


cagttttgga 


tacggttcta 


300 


tctagtgaac 


tcaaggaaat 


ccagctcatt 


cgtgagtatg 


aattgattat 


gctcgactat 


360 


agtgaggaca agcaggcgcg 


tttggaacgt 


gtcatggcag 


agatggactc 


tctccaagct 


420 
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uy y y clcici L.i_.y 


a a a rr+" r»arrrt +r 
ciciciy LLayy i_ 


r* a a. rra r» r» a* 1* 4- 


cttaycaaat 




agacccaccc 






yyyaatuy LC 


aggcggcccg 


a gaa gac ggg 


tacagctggc 


acaagtccca 




4^ ^ f--r /-^ q ^ 

CLtyyCaaCC 


<a ^ ^ 4™ 4* 

aCgaCCuCCL 


gcccccggac 


gagccgacca 


accabcbgga 


caccgcgact 


c a r\ 


atcgagtggc 


cgaccccccc 


cccgaaaaac 


tctaagaaga 


ccgccccttc 


tatcactcac 


/r /? r\ 

660 


gatcgttatt 


ccctagacgc 


cccgccaaca 


cggatccccg 


agttggatcg 


tgcaggcttg 


720 


accgagcacc 


agggaaacca 


ccaggaccac 


gctcgcccaa 


aggeggaaca 


ggatgagege 


780 


gac gc ggc t c 


ccccccacaa 


aaaagaacaa 


ctctacaaac 


aagaattggc 


ctggatgcgc 


840 


agacaaccgc 


aggcgcgcgc 


gaccaagcaa 


caagctegta 


teaategtte 


ccatgatctg 


900 


aaaaaggaag 


ccccaggcag 


cagcgccgag 


acagacctga 


ctatgaactt 


tgaaaccagt 


960 


c gg at cggga 


ayaaaytcat 


cgagccccag 


gacgtcccct 


ttgcctatga 


aaataagece 


*t a 0 n 


a 4r- 4~ 4~ 4^ a » a 

attutyCoaa 


accccaaccc 


cccagcccag 


gc caaagacc 


gtattggaat 


tgttggggac 


1080 


aacggcgccg 


gaaaaccaac 


cccacccaac 


ccgaccgcag 


gaagtcttga 


gccgacagca 


1 1 Jl A 

1140 


yyacaagccy 


cgac egggga 


aaccgcccgc 


accgcccacc 


tctctcaaca 


aattgagggt 


1 *"} A A 

1200 


Ltyyacyaaa 


gcaagcgcgc 


gaccaaccac 


ccgcaggaag 


tggcagagga ggtcaagacc 


12 ou 


aye ggc ggc c 


ccacgacccc 


caccgccgag 


ttgctggagc 


aattcctctt 


cccacgttcg 


1320 


acg caeggga 


4- +- 4- /vq +- 4— fr—x 

ccccgaccga 


gaaac tgtca 


gggggtgaga 


aaaaaegtet 


ttatctcctc 


1380 


aaaccgcccc 


eggaaaaace 


aaacgtcccc 


cttttagacg 


agccaaccaa 


tgacctagat 


1440 


attycaactu 


^ ^ 4** r^i 4" 4— 

cgacagcccc 


agagaati t c c 


ttgcaaggtt 


ttgeaggtec 


cgttttaaca 


1500 


ytcaytcacy 


accgccaccc 


cccggacaag 


gcagcgacca 


agattctege 


ttttgaggat 


1 it zr n 
1560 


ggcaagattc 


gtcctttctt 


tggtcattac 


accgactatc ttgatgaaaa agcttttgaa 


1620 


acagatatgg 


ccaatcaagt 


geaaaaggee 


gaaaaggaaa 


aagtggtcaa 


ggttcgagaa 


1680 


gacaagaaac 


gcatgaccta 


ccaagaaaag 


caggagtggg caagtattga aggtgatatt 


1740 


gaaaccttgg 


aaaaaegtat 


egctgetatt 


gaagaggaaa 


tgcaggctaa 


cggctctgac 


1800 


tttggtaagc 


tggctactct 


ccaaaaagaa 


ttggatgaga 


aaaatgaagc 


actccttgaa 


1860 


aaatacgaac 


gctatgagta 


tctcagtgaa 


tttgacagct 


aa 




1902 



<210> 138 
<211> 579 
<212> DNA 
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<213> Streptococcus pneumoniae 



<400> 138 

tatactaagg tagtaatcat 


taagaagtgg ttacaaaaaa 


taatgaatga 


ggtaaagaaa 


60 


atggtagaat 


tgaaaaaaga 


agcagtaaaa gacgtaacat 


cattgacaaa 


agcagcgcca 


120 


gtagcattgg caaaaacaaa 


ggaagtcttg aaccaagctg 


ttgctgattt 


gtatgtagct 


180 


cacgttgctt 


tgcaccaagt 


gcactggtat atgcatggtc 


gtggtttcct 


tgtatggcat 


240 


ccaaaaatgg atgagtacat 


ggaagctctt gacggtcaat 


tggatgaaat 


cagtgaacgc 


300 


ttgattacac 


tcggtggaag 


cccattctct acattgacag 


agttccttca 


aaatagtgaa 


360 


atcgaagaag 


aagctggtga 


ataccgtaat gttgaagaaa 


gcttggaacg 


tgttcttgtt 


420 


atctaccgtt 


acttgtcaga 


acttttccaa aaaggtttgg 


atgtcactga 


tgaagaaggt 


480 


gacgatgtga 


caaacggtat 


ctttgcaggc gctaaaactg 


aaacagataa 


aacaatttgg 


C/in 


atgcttgcag 


ccgaacttgg 


acaagcacct ggtttgtaa 






o /y 


<210> 139 
<211> 1083 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 139 
tctagcaatc 


ttttgtttgg 


gcttatcggc tgcatttatg 


gggcgtttgg 


tagaaaaatt 


60 


tggtccgaaa 


gtcatgggaa 


gtctatctgc ttttctatac 


gcaggtggaa atatcttaac 


120 


aggatttgca 


atagaccgtc 


agagctgtgg ttgttgtatc 


tcgcttatgg 


cattttaggt 


180 


gggcttggtt 


tgggagcagg 


ctatattacc cctgtgtcga 


cgattataaa 


atggtttcct 


240 


gataaacgtg 


gtctcgcaac 


aggtttagcg attatggggt 


ttggttttgc 


ttctttattg 


300 


actagtccca 


tagcgcaaca 


cctcatcgca ggggtagggc 


ttgtagaaac 


tttttatatt 


360 


ttaggagcaa 


gttactttat 


tatcatgctc ctagcttcac 


aattcattaa 


gcgtccaaat 


420 


gagcaagagc 


ttgcaatttt 


atcttcttca gggaaagaaa 


aaacagcctc 


tttgacgcaa 


480 


ggaatggctg 


caaatcaggc 


tctaaaaagc aatcggtttt 


atatgctttg gattattttc 


540 


tttatcaaca 


tagcttgtgg 


tttaggctta atttcagcgg 


catcgccaat 


ggcacaggag 


600 


atggctggct 


tgtctacaag 


tcatgcagca gtaatggtgg 


gtgttttggg gattttcaat 


660 


ggatttggtc 


gcttgctctg 


ggcgagtttg tctgactata 


tcggtcgccc 


tctaaccttt 


720 


agtatattac 


tgcttgtcaa 


tcttttcttt tctctctcac 


tttggctctt 


tacagattcc 


780 
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gttttatttg 


tagttgctat 


gtctattttg 


atgacttgct 


atggagctgg 


tttttctttg 


840 


attccagctt 


atctcagtga 


tatttttgga 


accaaggaat 


tggccgctct 


gcatggttat 


900 


attttaacag 


cttgggcaat 


ggctggttta 


gcgggaccta 


ttttattagc 


agagacttat 


960 


aaaatggctc 


attcgtacac 


acaaaccttg 


i_ A_ _ 1 1 1 1 

ttcgtttttc 


tcattttata 


cagtatcgcc 


102 0 


ttggctttgt 


cttattatct 


aggtcgttca 


atcaaaaaag 


aaagtcaaaa 


agcgcttaca 


1080 


tga 












1083 


<210> 140 
<211> 468 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 140 
gacaatatga 


agcaaacaaa 


aacaactaaa 


atcgcccttg 


tatccctatt 


aaccgccctt 


60 


tctgtggttc 


taggttattt 


cttaaaaatc 


ccaacaccta 


caggaattct 


aactctttta 


ion 
120 


gatgctggtg 


tcttctttgc 


ggccttttac 


tttggtagtc 


gtgaaggagc 


ggtagtcgga 


180 


ggactagcaa 


gtttcttgat 


tgacctctta 


tcaggctacc 


ctcagtggat 


gttctttagc 


240 


ttggtcaacc 


atggcttgca 


gggatttttc 


gcaggattta 


aaggaaaaag 


tcagtggtta 


300 


ggccttattt 


tagcaactat 


tgccatggta 


ggaggctacg 


ccttgggttc 


tgctttgatg 


360 


aatggctggg 


cagcagccct 


cccagaaatt 


ctaccgaatt 


ttatgcaaaa 


tatggtaggg 


420 


atgattgtag 


gatttattct 


tagtcaaagt 


atcaagaaga 


ttaagtaa 




468 


<210> 141 
<211> 684 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 141 
gagaagatga 


tttcaaagag 


attagaattg 


gtagcttcct 


ttgtgtcaca 


gggggctatt 


60 


ttactagatg 


tgggaagtga 


ccatgcttat 


ctgcctatcg 


agttggttga 


gagaggccaa 


120 


atcaaaagcg 


ctattgcagg 


tgaggtggtg 


gaaggtccct 


atcagtctgc 


ggttaaaaat 


180 


gttgaggctc 


acggcctaaa ggagaaaatc 


caagtccgtt 


tagccaatgg 


cttggcagct 


240 


tttgaagaga ctgaccaagt gtctgtcatt 


accattgctg 


gcatgggtgg 


tcgtttgatt 


300 


gctaggattt 


tagaagaagg 


tttggggaag 


ttagctaatg 


tagagcgttt 


gatcctccag 


360 
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cccaataatc 


gtgaagacga 


cttgcgtatc 


tggctacagg 


atcatggatt 


ccagattgta 


420 


gcagaaagca 


tcttagaaga 


agctggaaag 


ttttatgaga 


ttttggtggt 


ggaagcagga 


480 


caaatgaagc 


tatcagccag 


tgatgttcgc 


tttggtccct 


tcttgtccaa 


agaagtcagt 


540 


ccagtatttg 


tccaaaaatg 


gcaaaaagaa 


gctgagaagc 


tagagttcgc 


cctcggacaa 


600 


atcccagaaa 


aaaatctgga 


agaacgtcaa 


gttctagtag 


ataagattca 


agctatcaag 


660 


gaggtgctcc 


atgttagcaa 


gtga 








684 



<210> 142 

<211> 336 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 142 



gaaaaaattt tggagggtat 


ccgtatgaaa 


attgttggtg 


ttgcagcttg 


tactgtggga 


60 


attgcccaca cttatattgc 


acaggaaaaa 


ttagagaatg 


ccgcaaaggt 


agctggacat 


120 


gtgattcatg ttgagactca 


ggggacaata 


ggggtagaaa 


atgaattgag 


tcaagagcag 


180 


attgatgcag cggatgtagt 


tattttagca 


gttgatgtta 


agatttctgg 


tatggaacgc 


240 


tttgagggta aaaagattat 


caaggttcca 


acagaagtgg 


cagtcaaatc 


tcccaataaa 


300 


ctgattgcta aagctgttga gattgttacg 


aaataa 






336 



<210> 143 

<211> 777 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 143 



cttgacttaa 


tttttttttt 


aatgtatatt 


aagagacagg 


aggaatacaa 


gtttatgata 


60 


cgtatcgaaa 


acctcagtgt 


ctcctacaaa 


gaaacgttgg 


cacttaagga 


tatttcacta 


120 


gtgctccatg 


gaccaacaat 


taccggcatc 


attggtccaa 


acggcgctgg 


gaaatcaaca 


180 


ctattaaaag 


gtatgttggg 


aattatccca 


catcaaggtc 


aggcatttct 


cgatgacaag 


240 


gaagttaaaa 


aatccttaca 


ccgaattgcc 


tatgtcgaac 


aaaaaatcaa 


tatcgactac 


300 


aactttccca 


tcaaggtcaa 


ggaatgcgtc 


tcgttaggac 


tatttccctc 


tattcctctc 


360 


tttcgaagtt 


taaaggctaa acattggaag 


aaagtgcaag 


aggcccttga 


aatcgtcggc 


420 


ctagctgact 


acgctgaacg 


tcaaattagt 


caactgtctg 


gaggtcaatt 


ccagcgggtc 


480 


ttgattgcca 


gatgtttggt 


gcaggaagcc 


gactatatcc 


tcttggatga 


accctttgct 


540 
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gggattgact ctgtcagtga ggaaatcatc atgaatacgc tgagagattt gaaaaaagct 600 

gggaagacgg ttctcatcgt tcaccacgac ctcagcaaga ttccccacta cttcgatcaa 660 

gtcttacttg tcaatcgaga agtgattgcc tttggtccaa caaaagaaac ttttaccgaa 720 

accaatctaa aagaagctta cggtaatcaa ctctttttca atggaggtga cctatga 777 

<210> 144 

<211> 897 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 144 



aaggaggtat 


ttatgacata 


ttacgttgca 


attgatatcg 


gtggaaccaa 


catcaagtat 


60 


ggtttggttg 


atcaagaggg 


gcaacttctt 


gaatcgcatg 


aaatgccaac 


tgaggcgcat 


120 


aagggtggac 


ctcatatctt 


acaaaagacc 


aaagatatcg 


tagctagtta 


tttagaaaaa 


180 


ggcccagtag 


caggtgttgc 


catatcttct 


gctgggatgg 


tggatccgga 


taagggtgag 


240 


attttctatg 


ctgggccgca 


aatccctaac 


tacgcaggca 


cccagttcaa 


aaaggaaatc 


300 


gaagaaagct 


ttactattcc 


ttgtgagatt 


gaaaatgatg 


tcaactgtgc 


aggtcttgct 


360 


gaggcagtat 


ctggttcagg 


caagggagca 


agtgtgacac 


tttgcttgac 


cattggaacc 


420 


ggtatcggtg 


gttgcttgat 


tatggatagg 


aaagtcttcc 


atggttttag 


caattcagcc 


480 


tgtgaagtcg 


ggtatatgca 


tatgcaggat 


ggagcttttc 


aagacttggc 


ttctacaaca 


540 


gctttagtga 


aatatgtagc 


tgaagcccat 


ggagaagatg 


ttgatcagtg 


gaatggccgt 


600 


agaattttca 


aagaagccac 


tgaaggaaac 


aaaatctgca 


tggaaggtat 


tgaccgtatg 


660 


gttgactatc 


taggaaaagg 


tctggcaaat 


atttgctacg 


ttgccaatcc 


agaagtggtt 


720 


attcttggtg 


gtggtatcat 


ggggcaagag 


gctatcctca 


aacctaagat 


ccgtacagcc 


780 


ttgaaagagg 


ctttggtacc 


aagtttagca 


gaaaaaacac 


gattagaatt 


tgcccatcac 


840 


caaaatacag 


cagggatgtt 


gggtgcatat 


tatcatttta 


agacaaaaca 


atcctag 


897 



<210> 145 
<211> 690 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 145 

caaaaaagaa aacagtttac aaagaaaaat gatggaggag caaacatggc acaaaaagga 60 
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gtaagcctta 


tcaaggcagc 


atttgataca 


gataactttc 


tcatgcgttt 


tagtgagaag 


120 


gtcttggaca 


tcgtgacagc caatcttctt 


tttgtcgtct 


cttgtttacc 


catcgtgacg 


180 


attggagtgg 


ctaaaatcag cctctacgag 


accatgttcg aagttaagaa 


gagcagacgg 


240 


gtgcctgttt 


ttaaaatcta 


tctaagatct 


ttcaagcaaa 


atctgaaact 


aggtcttcag 


300 


ctgggtttaa 


1 tggagttagg aattgtgttt 


cttacccttt 


cagatctcta 


tcttttctgg 


360 


ggtcaaacag 


ctctgccctt 


ccaattgctg 


aaagccattt 


gtttaggtat 


tctgattttt 


420 


cttactatcg 


tgatgctggc 


tagttaccct 


atcgcggcac 


gttatgacct 


atcttggaaa 


480 


gaaattcttc 


aaaaaggatt 


gatgttggct 


agttttaact 


ttccttggtt 


cttcctcatg 


540 


ttagccattc 


ttgtcctcat 


tgtgatggtt 


ctttatctgt 


ccgccttcag 


tctactctta 


600 


ggtggctcag 


tcttcctact 


ttttgggttt 


ggactattgg 


tctttatcca 


gactggattg 


660 


atggagaaaa 


ttttcgcaaa ataccaatag 








690 


<210> 146 
<211> 915 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 146 
cccaatcttg 


taaaagaagg 


gagaaggaga 


atggttaaag aacgtaattt 


aactcgctgg 


60 


atatttgttt 


tgccagctat 


gattatcgta 


ggattactct 


ttgtttatcc 


gtttttctcg 


120 


agtatttttt 


atagctttac 


caataagcat 


ttgattatgc 


ctaattataa 


atttgttggt 


180 


ttggctaact 


ataaagctgt 


gctatcagat 


cccaacttct 


ttaatgcgtt 


ctttaattca 


240 


attaagtgga 


ccgttttctc 


attagttggt 


caagttttag 


tagggtttgt 


attggcttta 


300 


gctcttcaca 


gagtacgcca 


cttcaagaaa 


ttatatagga cattattgat 


tgttccttgg 


360 


gcatttccta 


ccatcgttat 


tgccttctct 


tggcagtgga 


ttctaaacgg 


ggtttatggc 


420 


tacttaccta 


atctaatcgt 


aaaattaggt 


ttaatggaac 


atacacctgc 


atttttgaca 


480 


gatagtacat 


gggcattcct 


atgtttggtg 


tttatcaaca 


tttggtttgg 


agcaccaatg 


540 


attatggtta 


atgtgctttc 


agctttgcaa 


acagtaccag aagaacaatt 


tgaggctgct 


600 


aagatagatg 


gtgcttcaag 


ttggcaggtg 


ttcaagttta 


tcgtctttcc 


acatattaaa 


660 


gtggttgtag 


gacttctagt 


tgttttgaga 


actgtatgga 


tctttaataa 


ctttgacatt 


720 


atctacctca 


ttactggtgg 


tggaccagcc 


aatgctacaa cgacgcttcc 


aatttttgct 


780 
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tacaacctgg 


gctggggaac 


taaattgttg ggtcgtgctt 


cagcagttac 


agtactgctc 


840 


tttatcttct 


tggtggcgat 


ttgctttatc 


tactttgcta 


tcatcagtaa 


gtgggaaaag 


900 


gagggtagaa 


aataa 










Q1 K 


<210> 147 
<211> 1356 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 147 
tgtagaaaga 


gaagaacgat 


gaaaaaaatg agaaagtttt 


tatgtctagc 


tggaattgcg 


60 


ctagcggctg 


ttgccttggt 


agcttgttca ggaaaaaaag 


aagctacaac 


tagtactgaa 


120 


ccaccaacag 


aattatctgg 


tgagattaca atgtggcact 


cctttactca 


aggaccccgt 


180 


ttagaaagta 


ttcaaaaatc 


agcagatgct 


ttcatgcaaa 


agcatccaaa 


aacgaaaatc 


240 


aagattgaaa 


cattttcttg 


gaatgacttc 


tatactaaat 


ggactacagg 


tttagcaaat 


300 


ggaaatgtgc 


cagatatcag 


tacagctctt 


cctaaccaag 


taatggaaat 


ggtcaactca 


360 


gatgctttgg 


ttccgctaaa 


tgattctatc aagcgtattg 


gacaagataa atttaacgaa 


420 


actgccttaa 


atgaagcaaa 


aatcggagat 


gattactact 


ctgttcctct 


ttattcacat 


480 


gcacaagtca 


tgtgggttag 


aacagatttg 


ttaaaagaac 


ataatattga 


ggttcctaaa 


540 


acttgggatc 


aactctatga 


agcttctaaa aaattgaaag 


aagctggagt 


ttatggcttg 


600 


tctgttccgt 


ttggaacaaa 


tgacttaatg gcaacacgtt 


tcttgaactt 


ctacgtacgt 


660 


agtggtggag 


gaagcctctt 


aacaaaagat 


cttaaagcag 


acttgacaag 


ccaacttgct 


720 


caagatggta 


ttaaatactg 


ggttaaattg 


tataaagaaa 


tctcacctca 


agattctttg 


780 


aactttaatg 


tccttcaaca 


agctaccttg 


ttctatcaag 


gaaaaacagc 


atttgacttt 


840 


aactctggct 


tccatatcgg 


aggaattaat 


gccaacagtc 


ctcaattgat 


tgattcgatt 


900 


gatgcttatc 


ctattccaaa 


aatcaaagag 


tctgataaag 


accaaggaat 


tgaaacctca 


960 


aacattccaa 


tggttgtttg 


gaaaaattca 


aaacatccag 


aagttgctaa 


agcattctta 


1020 


gaagcacttt 


ataatgaaga 


agactacgtt 


aaattccttg 


attcaactcc 


agtaggtatg 


1080 


ttgccaacta 


ttaaggggat 


tagcgattct 


gcagcctata 


aagaaaatga 


aactcgtaag 


1140 


aaatttaaac 


atgctgaaga 


agtaattact 


gaagctgtta 


aaaaaggtac 


tgctattggt 


1200 


tatgaaaatg 


ggccaagtgt 


acaagctggt 


atgttgacta 


accaacacat 


tattgaacaa 


1260 
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atgttccaag atatcattac aaatggaaca 
aaacaattaa atgatttatt tgaggctgtt 

<210> 148 
<211> 2403 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 148 

atgtcttatt tcagaaatcg ggatatagat 
caagaacgta agtgtcgtta tagcattagg 
gtaggagcag tggtatttgg aacgtctcct 
cctctggcaa atgaaactca actttcgggg 
agccagcctt cttcagagac tgaactttct 
aagcaagaag aaaaaattcc aagagattac 
gtgatagaaa aagaagatgt tgaaaccaat 
agtgaactag ataaactaaa gaaacttgaa 
gatgccaagg ccccagcatt ctataatctc 
gagtacttca ctatggcagt ttacaataat 
gggaaacagt tttacaataa ttacaacgat 
aattctgtga ctttcacagt tgaaaaaccg 
ctctacgtaa acggggtatt atctcgaaca 
atgccagatg taacgcatgt gcaaatcgga 
gggtcaaatc tacagattcg gaatctcact 
gtacaaaaac gtagtcaact ttttaaacgc 
gcggctttaa cagagaaaac ggacatattc 
gatggaatca agagttatcg tattccagca 
gcaggtgcag atgaacgccg tctccattcg 
agacgtagtg aagataatgg taaaacttgg 
gacaatccaa aagcttctga cccatcgatc 
gttcaagatc ctgaaaccaa acgaatcttt 



gatcctatga aagcagcaaa agaagcagaa 1320 
cagtag 1356 



atagagagga tcagtatgaa tcggagtgtt 60 

aaactatcgg taggagcggt ttctatgatt 120 

gttttagctc aagaaggggc aagtgagcaa 180 

gagagctcaa ccctaactga tacagaaaag 240 

ggcaataagc aagaacaaga aaggaaagat 300 

tatgcacgag atttggaaaa tgtcgaaaca 3 60 

gcttcaaatg gtcagagagt tgatttatca 420 

aacgcaacag ttcacatgga gtttaagcca 480 

ttttctgtgt caagtgctac taaaaaagat 540 

actgctactc tagaggggcg tggttcggat 600 

gcacccttaa aagttaaacc aggtcagtgg 660 

acagcagaac tacctaaagg ccgagtgcgc 720 

agtctgagat ctggcaattt cattaaagat 780 

gcaaccaagc gtgccaacaa tacggtttgg 840 

gtgtataatc gtgctttaac accagaagag 900 

tcagatttag aaaaaaaact acctgaagga 960 

gaaagcgggc gtaacggtaa cccaaataaa 1020 

cttctcaaga cagataaagg aactttgatc 1080 

agtgactggg gtgatatcgg tatggtcatc 1140 

ggtgaccgag taaccattac caacttacgt 1200 

ggttcaccag tgaatatcga tatggtgttg 1260 

tctatctatg acatgttccc agaagggaag 1320 
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ggaatctttg 


gaatgtcttc 


acaaaaagaa 


gaagcctaca 


aaaaaatcga 


tggaaaaacc 


1380 


tatcaaatcc 


tctaccgtga 


aggagaaaag 


ggagcttata 


ccattcgaga 


aaatggtact 


1440 


gtctatacac 


cagatggtaa 


ggcgacagac 


tatcgcgttg 


ttgtagatcc 


tgttaaacca 


1500 


gcctatagcg 


acaagggtga 


tctatacaag 


ggtgaccaat 


tactaggaaa 


tatctacttc 


1560 


acaacaaaca 


aaacttctcc 


atttagaatt 


gccaaggata 


gctatctatg 


gatgtcctac 


1620 


agtgatgacg 


acgggaagac 


atggtcagct 


cctcaagata 


ttactccgat 


ggtcaaagcc 


1680 


gattggatga 


aattcttggg 


tgtaggtcct 


ggaacaggaa 


ttgtacttcg 


gaatgggcct 


1740 


cacaagggac 


ggattttgat 


accggtttat 


acgactaata 


atgtatctca 


cttagatggc 


1800 


tcgcaatctt 


ctcgtgtcat 


ctattcagat 


gatcatggaa 


aaacttggca 


tgctggagaa 


1860 


gcggtcaacg 


ataaccgtca 


ggtagacggt 


caaaagatcc 


actcttctac 


gatgaacaat 


1920 


agacgtgcgc 


aaaatacaga 


atcaacggtg 


gtacaactaa 


acaatggaga 


tgttaaactc 


1980 


tttatgcgtg 


gtttgactgg 


agatcttcag 


gttgctacaa 


gtaaagacgg 


aggagtgact 


2040 


tgggagaagg 


atatcaaacg 


ttatccacag 


gttaaagatg 


tctatgttca 


aatgtctgct 


2100 


atccatacga 


tgcacgaagg 


aaaagaatac 


atcatcctca 


gtaatgcagg 


tggaccgaaa 


2160 


cgtgaaaatg 


ggatggtcca 


cttggcacgt 


gtcgaagaaa 


atggtgagtt 


gacttggctc 


2220 


aaacacaatc 


caattcaaaa 


aggagagttt 


gcctataatt 


cgctccaaga 


attaggaaat 


2280 


ggggagtatg 


gcatcttgta 


tgaacatact 


gaaaaaggac 


aaaatgccta 


taccctatca 


2340 


tttagaaaat 


ttaattggga 


atttttgagc 


aaaaatctga 


tttctcctac 


cgaagcgaac 


2400 



tag 2403 



<210> 149 

<211> 636 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 149 



acgatgagac 


ttgaaattat 


aaatggacag 


aaaatttatg 


ggaaaagacc 


tattttaaat 


60 


cagttgaatt 


tggtgtttca 


atcaggaaaa 


atttatggac 


ttaaaggtga 


taatggatct 


120 


ggcaagacgg 


ttcttttaaa 


gatacttgct 


ggttatatta 


agcttgacaa 


aggaaaagtt 


180 


cttcaagatg 


gtaaagttta 


cggggtaaaa 


aatcattata 


ttcaggatgc 


aggaatttta 


240 


attgaaaaag 


tcgagttttt 


atctcattta 


tccctgagag 


aaaatttgga 


actgttaagg 


300 
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tatttttcat 


ctaaagttac 


ggaaaaaaga 


attgcctatt 


ggattcaata 


ctatgattta 


360 


caggaatttg 


aagacattga 


ataccgtcat 


ttatccttag gaacaaagca aaaaatggcc 


420 


ttgattcaag 


cctttatttc 


ctctccttct 


atactctttc 


tcgatgaacc 


tatgaatgct 


480 


ttggatgaga 


agagtgtgag gttaaccaaa caggtcattt 


tatcttacct 


gaaaaaagaa 


540 


aatggtctgg 


ttatcctgac 


gtcgcacata 


tcggaagata 


tttcagacct 


ttgtacagat 


600 


gtattagttg 


tcgaaaatgg 


acatatacaa 


atgtaa 






636 



<210> 150 
<211> 297 
<212> . DNA 

<213> Streptococcus pneumoniae 
<400> 150 

cggatgcgtt ccatgacccg tctggcttcc caggtttcgt catttccatg tttcactttc 60 
gcaaaatgct tctccaaatc ttcaaagttg aagttggatg tgaaaaaggt cggtaaattt 120 
tcctgcatcc gatattggag aatgacctgc aggatttcgt cacgcaccca aacggttgat 180 
tgctcggcgc caatatcatc taaaatcagg acctcagaca gcttaatctc atccaccaag 240 
gtcttaacat tgccatcact gatagcattt ttgacatcaa tgacaaagct aggatag 297 

<210> 151 
<211> 1509 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 151 

tcagtgatta tattaaagga gtttaagcct atgtcattac tagtatttga aaatgtatcc 60 

aaatcatatg gagcaacacc agcccttgaa aatgtttctc ttgacattcc agctggaaaa 120 

attgtcggcc ttcttgggcc aaacggctca ggaaaaacaa ccctgattaa actaattaat 180 

ggcctcttac aaccagatca aggacgtgtc ctcatcaacg acatggaccc aagcccagca 240 

accaaggccg ttgtagctta tttgcctgat acgacctatc tcaatgagca aatgaaggtc 300 

aaagaagccc taacctactt caagaccttc tataaagatt tcaatcttga acgcgcccat 360 

catctacttg cagacctggg cattgatgaa aatagtcgtc tcaagaaact atcaaaagaa 420 

aacaaagaaa aggttcaact gattttggtt atgagccgtg atgctcgtct ctatgttttg 480 

gacgaaccca ttggtggggt ggatccagca gcccgtgctt atatcctcaa taccattatc 540 

aacaactact caccaacttc taccgttttg atttctaccc acttgatttc tgatatcgag 600 
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1509 


<210> 152 
<211> 1185 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 152 
aaaagctgtc 


cgcaagttgt 


tccagatgtc 


d L. L.y aUL UL U 


uyy uaacacc 


a c ccgcgaca 


ou 


cttttggtca 


tgtctatcct 


tggactcttt 


y tCaLtyyac 


cagtt ttcca 


cgttgttgaa 


xz u 


aactacatcc 


ttattgctac 


aaaagegatt 


ettagcatge 


catttggtct 


tggtggtttc 


180 


ttgattggtg gggttcacca attgatcgtc 


gtgtcaggtg 


tgcaccacat 


cttcaacttg 


240 


cttgaagtgc 


aattacttgc 


tgctgaccat 


gctaacccat 


teaaegctat 


catcacagct 


300 


gctatgacag ctcaaggtgc 


tgctactgtt 


gcggttggtg 


ttaaaacaaa 


aaatccaaaa 


360 


ctgaaaacac 


ttgctttccc 


ggctgetett 


tctgccttcc 


taggtattac 


agagectget 


42 0 


atcttcgggg 


tgaacttgcg 


ettcegtaaa 


ccattcttcc 


tttcattgat 


tgctggtgca 


480 
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agccaaggcg 


tggtctatgc 


accagctgat 


gctgaagttt 


caattgcctt 


tccaacaggg 


900 


cacgcttttg 


gtttgaaaac 


aagaaatggt 


gctgaagttt 


tgattcatgt 


tggtattgat 


960 


actgtatcta 


tgaacggtga 


cggttttgaa 


acaaaagttg 


ctcaaggtaa 


taaggtgaaa 


1020 


gctggcgatg 


ttcttggaac 


atttgactca 


aacaaaatcg 


ctgcagctgg 


acttgatgat 


1080 


acaacaatgg 


ttatcgttac 


aaatacaggt 


gactacgctt 


cagtagctcc 


agtcgcaaca 


1140 


ggttcagttg 


ctaaggggga 


tgctgtgatc 


gaagtgaaaa 


tctaa 




1185 



<210> 153 

<211> 792 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 153 



aatcgctttc 


aaacaagaac 


aaaatgttat 


ataaggagat 


ttttgcaaat gaacaatcag 


60 


gaaattgcaa 


aaaaagtcat 


cgatgccttg 


ggcggacgtg 


aaaatgtcaa 


tagtgttgcc 


120 


cactgtgcga 


ctcgtctacg 


tgtcatggtc 


aaagatgaag 


agaaaatcaa 


taaagaagtg 


180 


attgagaact 


tggaaaaagt 


tcaaggtgct 


ttctttaact 


cagggcaata 


ccaaattatc 


240 


tttggtacag 


gtacagttaa 


caaaatgtac 


gatgaagttg 


ttgtacttgg attaccaaca 


300 


tcatctaagg 


atgacatgaa 


agcagaagtt 


gctaaacaag 


ggaactggtt 


ccaacgtgct 


360 


atccgtactt 


ttggtgatgt 


tttcgttcca 


atcatcccag 


ttatcgtagc 


gacaggtctc 


420 


ttcatgggtg 


tgcgtggtct 


tttcaacgct 


cttgaaatgc 


cacttccagg 


tgactttgca 


480 


acttacacac 


aaatcttgac 


agatacagcc 


ttcatcatct 


tgccaggttt 


ggttgtgtgg 


540 


tcaaccttcc 


gtgtatttgg 


tggaaatcct 


gccgttggta 


tcgttcttgg 


tatgatgctt 


600 


gtctctggct 


cacttccaaa 


cgcttgggca 


gttgctcaag 


gtggtgaagt 


aacagcgatg 


660 


aacttctttg 


gtttcatccc 


tgttgttggt 


ttgcaaggtt 


ccgttcttcc 


agccttcatc 


720 
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atcggggttg 


tcggagctaa 


atttgaaaaa 


gctgtccgca 


agttgttcca 


gatgtcattg 


780 


acctcttggt 


aa 










792 


<210> 154 
<211> 651 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 154 
acaaaatcaa 


gaattttctg 


tctatttttt 


gaatatttat 


ggagaatgag 


actgatgaaa 


60 


atatggtata 


atgaaataaa 


ggagttttat 


atgcaaaaat 


ttattcaggc 


ttatattgaa 


120 


aagctagatg 


tgacaaccat 


tatcgagaat 


attctaacca aggtcatttc 


tcttttactg 


180 


cttttaattg 


tattttatat 


tgctaaaaaa 


atgcttcata 


ccatggtgca 


gagaattgtc 


240 


aaaccttctc 


taaaaatgtc 


tcgtcatgat 


gttggacgcc 


aaaaaaccat 


ctcacgttta 


300 


ctagaaaatg 


tgtttaatta 


tacgctatat 


ttctttttac 


tctactgcat 


tttgtcgatt 


360 


ttaggtttgc 


cagtttctag 


tttgctggct 


ggagctggta 


ttgctggggt 


agcgattggt 


420 


atgggagccc 


aaggctttct 


gtctgatgtc 


atcaatggct 


ttttcatcct 


ctttgaacgt 


480 


caactggatg 


tgggagatga 


ggtcgttctg 


acaaatggac 


cgattactgt 


atcgggtaag 


540 


gttgtcagtg 


tgggaattcg 


tacgacacag 


cttcgtagcg 


aggagcaagc 


ccttcacttt 


600 


gtccctaacc 


gaaatatcac 


agttgttagc 


aatttctcac 


gcacagacta 


g 


651 



<210> 155 
<211> 1815 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 155 

agaaataaga ggaagaaaat ggaacaaaaa caccgttcag aatttccaga gaaggaactc 60 
tgggacttaa cagccctata ccaagaccgt gaggatttct tgcgtgcaat cgagaaagct 120 
cgcgaagaca tcaaccagtt tagccgtgat tacaagggca atcttcacac ttttgaggat 180 
ttcgagaagg cctttgcgga attggaacag atctacattc agatgagcca tattggcaac 240 
tatggtttta tgcctcagac gacggactat agcaatgacg aatttgccaa tattgcccaa 300 
gctgggatgg aatttgaaac agatgccagc gtagccttga ccttctttga cgatgccttg 360 
gtggcagcag atgaggaagt cttggaccgt ttgggtaaat tgccacattt aacagctgcc 420 
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attcgtcagg 


ctaaaatcaa 


aaaagcccac 


tacttagggg 


cagatgtgga 


gaaggccttg 


480 


acaaatctcg 


gtgaagtttt 


ctacagtccg 


caggacattt 


atactaagat 


gcgagctggg 


540 


gattttgaaa 


tggctgactt 


tgaagcccat 


ggcaagacct 


acaaaaacag 


ctttgtgacc 


600 


tatgagaatt 


tctaccaaaa 


ccatgaggat 


gctgaggttc 


gtgagaaatc 


cttccgttcc 


660 


ttctcagagg 


gacttcgtaa 


gcaccaaaat 


acggctgcag 


cagcctatct 


ggctcaggtc 


720 


aagtctgaaa 


aactcttggc 


tgatatgaag 


ggatacgact 


ctgtctttga 


ctatcttcta 


780 


gctgaacaag 


aagtggaccg 


tgtcatgttt 


gaccgccaga 


ttgacctcat 


catgaaggac 


840 


tttgcaccag 


tcg-ctcagag 


atacctcaag 


catgttgcca aggtaaatgg tcttgaaaag 


900 


atgacctttg 


cagactggaa 


attggacttg 


gacagcgccc 


tgaatcctga 


agtgactatt 


960 


gacgatgcct 


atgatttggt 


catgaagtcg 


gtagaacctt 


tggggcaaga 


atattgtcag 


1020 


gaagttgctc 


gttaccaaga 


agagcgctgg 


gtggactttg 


ctgctaacag 


tggcaaggat 


1080 


tccggtggtt 


atgcggcgga 


cccatatcgc 


gtacaccctt 


atgtactcat 


gagctggaca 


1140 


ggccgtttga 


gcgatgtcta 


taccttgatt 


catgaaatcg ggcattctgg 


tcaattcatc 


1200 


ttttcagaca 


atcatcaaag 


ttacttcaat 


gcccatatgt 


cgacctacta 


tgttgaagca 


1260 


ccgtcaacct 


tcaatgaatt 


gctactcagt 


gat tact tgg 


agaaccagtc 


taatgaccca 


1320 


cgtcaaaaac 


gcttcgctct 


ggctcatcgc 


ttgacagaca 


cctacttcca 


taactttatc 


1380 


acccacctct 


tggaagccgc 


cttccagcgt 


aaggtgtata cattgattga 


agaaggggag 


1440 


acctttggag 


caagcaagct 


caacagcatt 


atgaaggaag 


ttttgacgga 


tttctgggga 


1500 


gatgctattg 


aaattgacga 


tgatgcaact 


ctgacttgga 


tgcgccaagc 


tcactactat 


1560 


atgggcttgt 


atagttacac 


ttactcagca 


ggactagtta 


tctcgactgc 


tggttacctt 


1620 


catctaaaac 


attctgaaac 


tggagctgaa 


gactggctca 


atctcctcaa 


atcaggtggt 


1680 


agcaagacac 


cacttgagtc 


agccatgatt 


atcggtgctg 


atatttcaac 


agacaaacca 


1740 


ctccgtgata 


ccatccaatt 


cttgtctgac 


acagttgacc 


agattatctc 


ctatagtgct 


1800 


gagttgggag 


agtag 










1815 



<210> 156 

<211> 615 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 156 
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atcaatgacg 


ggaaaaatag 


tttaaatgtt 


aaatcgaaag 


gattgtatat 


gtcaaaagca 


60 


aagaaaatat 


gtttcattat 


tttctgtatt 


ttaatcttga 


caattttcct 


tcctgttttg 


120 


atagattatc 


atcaagttag 


tgatctaggt 


attcatctac 


ttagctggag 


acagaactcc 


180 


gtagttgaat 


tctatcttgc 


tagatatgtc 


ttttggggga 


cagtggttct 


atcaacttta 


240 


gttttattat 


ccattttagt 


tgtgatgttt 


tatcctaaac 


gttacttgga 


aatccaactt 


300 


gaaactaaaa 


acgatacatt 


aaaattaaag 


aattcggcaa 


tcgaaggttt 


tgttagaagt 


360 


ttggtgagtg 


atcatagatt 


gatcaagaac 


ccaactgttc 


atgtaaattt 


acgaaaaaat 


420 


aaatgtttcg 


ttcatgtaga 


aggtaaaatt 


cttccttcag 


acaacatcgc 


tgacagatgc 


480 


caaataattc 


aaaatgaaat 


aactaatgga 


ttgaagcagt 


tttttggtat 


tgagcgtcaa 


540 


gtaaaacttg 


aagttgcagt 


aaaaaattac 


caaccaaaac 


ctcaaaacaa 


aaagactgtt 


600 


agtcgtgtga 


agtaa 










615 


<210> 157 
<211> 666 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 157 
ataagtatga 


ttgattttta 


tttttttctc 


gtcgggagca 


ttctagcttc 


ctttcttggt 


60 


ttggtcattg 


accgttttcc 


agagcaatcc 


attatcagtt 


cagccagtca 


ctgcgattcc 


120 


tgtcagactc 


ccttgcgtcc 


cttagatttg 


attccgattc 


tctcacaggt 


cttcaatcgc 


180 


tttcgctgtc 


gctactgcaa 


agttcgctat 


cctgtctggt 


atgccctctt 


tgaattaagc 


240 


ttaggactcc 


tctttctgct 


ttactcttgg 


ggatggctct 


ccttggggca 


agtcgtccta 


300 


atcaccgctg 


gtttgacctt 


gggtatctac 


gactttcacc 


atcaggaata 


tcccttactg 


360 


gtctggatga 


ctttccagct 


aatcctaata 


gcttcctctg 


gctggaatct 


ggtcatggtc 


420 


tccttcctca 


tacttggaat 


tttggctcat 


tttatcgata 


tccgcatggg 


tgcaggggat 


480 


ttcctctttt 


tagcttcttg 


tgctctcgtc 


tttagcgtaa 


cggagttact 


gatcttgatt 


540 


cagttcgctt 


ctgcgacggg 


tatcctggcc 


tttctcctgc 


aaaagaaaaa 


ggaaagactt 


600 


cctttcgtgc 


ctttcctctt 


acttgctact 


tgtttgatta 


tttttggtaa 


gctactgctt 


660 


gtctga 












666 



<210> 158 
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<211> 1152 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 158 

atgtttaatg gtcgggtatt 


gaaagaatta cggctgttaa 


atggtttaag 


tagagcagaa 


60 


ttagctcaga gaattaattt 


aacggaacaa gccatttggc 


agtttgagtc 


caacgaaacg 


120 


aaacctaaat 


tatcaaccaa 


aatgcatttg gccaaccaat 


ttcatgttga tttaacttat 


180 


tttgaacagg aagaagagag 


cattcgattt gattcttctg 


taattgcctt 


tagaaatgca 


240 


gacctagcaa 


cacggaaaac 


aatagatatt caaactatgt 


atttacataa 


ggtagatagt 


300 


ttgattgatt 


attttgaaag 


ttttgtaatt atacctaata 


ttataattca 


tgacctaagt 


360 


aatgtagtga 


gtgaatctta 


tcataaggga gaatccattg 


aggaattggc 


tctttatgcc 


420 


agggaaaaat 


taggtatttc 


aaaagataat catgatttgc 


tttataaatt 


agaacgttca 


480 


ggcatctata 


tcgtggaacg 


attaattaat ggccaagctg 


atgcttatag 


cgcatggtca 


540 


aaattgggaa 


gaccttatat 


tgtgttagga acgaataaat 


catctgtacg tcgaaatttt 


600 


gacttagctc 


atgagctagg 


acatattctt ttacataaat 


ataaagatat 


gaatgaagat 


660 


ggcgatcgtt 


tggagcaaga 


agcaaattat tttgcatcat 


gttttttatt 


gccaaaagaa 


720 


gagtttttag 


tcaaatttga 


agagagggtt ggcaagcgtg 


tcagcaatcc 


tgatagttat 


780 


attttattga 


agtcggattt 


gaatgtttcg atacaggctt 


tagagtatcg 


agcttttaag 


840 


ttaggattat 


tgactccaaa 


gcaacattct tacttttatc 


gtcaaattgc 


gcaaaaaggt 


900 


tacaaaatga 


ttgaaccctt 


ggatgatcaa atttttgtta 


aaaaaccaag 


caaagtaaag 


960 


agtattctgg acgtcgtttt 


gagtaatcat ctagtcagtc 


tagcgactat 


aatgtctaaa 


1020 


caaagtattc 


gtttacagtt 


tataagcgaa atattttcag 


tcgaaatgaa 


attttttgat 


1080 


cagtatcaag 


aagatagaag 


aacagatcga tttgataaca 


tcatcccttt 


gtacaaaaga 


1140 


aataatttat 


aa 








1152 


<210> 159 
<211> 1788 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 159 
gtattggcct 


caggtttcca 


tttgcaatca gaaagggatt 


ttatgtccat 


tattcaaaaa 


60 


ctttggtggt 


ttttcaagtt 


agaaaaacgc cgttatctag 


tcggaattgt 


ggccctgatc 


120 
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tcctaccayc 
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caggaatctc 


ctgtacaaga 
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gtattgaaaa 
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ttgacagctt 
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aof rra CtfTSk 54 54 

aaty ayy aaa 
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l - 5it-'t-r*54«"*'t-'-t*i- 
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agtttggcaa 
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y tugygcaya 
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y uyycLLeigyy 
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gggactatcg 
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tttttgcgac 
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fTf" 1 1* ^ ^ fTCf C* a 54 

y ^> i_ u c.y y uaa 


LLL UaaL u uy 


cccctttcag cggtcgagga 


ayCtaCtaay 


i -son 


ctagcccggg 


tttaccaaga 


tattgtagac 


atgcctcaag gatttgatac 


gctgattggt 


1440 


gaaaaaggag 


tcagtctttc 


tggtggtcaa 


aagcaacggt 


tggctatgag 


tcgggctatg 


1500 


attttagacc 


ctgatatctt 


gattttggat 


gattccttat 


ccgccgtaga 


tgccaagaca 


1560 


gagtatgcga 


ttatcgacaa 


cctcaaggag 


atgcgaaagg 


acaagacaac 


cattatcact 


1620 


gcccatcgcc 


tcagtgctgt 


tgtccatgca 


gattttattt 


tagttctaca 


aaatggtcaa 


1680 


attatcgaac 


gaggcacgca 


cgaagacttg 


ctagctttgg atggctggta 


tgcccaaacc 


1740 
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taccagtctc 


agcagttgga 


aatgaaagga 


gaagaagatg 


cagaataa 




1788 


<210> 160 
<211> 2127 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 160 
tctagtttaa 


tgaacacctg 


tatctatttt 


accatacaag 


tgctagaaaa 


tttacaaaaa 


60 


aacacccttt 


ttataccaaa 


caagttgcag 


acaagtttgg 


tatcgtttac 


aatatactta 


120 


tcaaatcaaa 


cttgctttga 


caagtataag 


gagaatcaaa 


tgggaaaatt 


tgaacaagaa 


180 


gccaaagatc 


tgcttcaggc 


aatcggaggc 


aaagaaaatg 


tgactgccgt 


aactcactgt 


240 


gcgacacgga 


tgcggtttgt 


tttaggagat 


gataagaagg 


ctaatgttaa 


agctatcgag 


300 


tcaattccag 


ctgttaaagg 


aacctttaca 


aatgcaggtc 


aatttcaggt 


aatcattgga 


360 


aatgacgtgc 


ccatctttta 


taatgatttt 


acagccgttt 


caggtattga 


gggtgtttcc 


420 


aaagaagcag 


ccaagtctgc 


agctaagagt 


aatcaaaacg 


tggtccaagg 


tgttatgacc 


480 


actctggcgg 


agatttttac 


tccgattatt 


ccagccttga 


tagtcggagg 


attgatcctc 


540 


ggtttccgta 


atgtcttgga 


aggtgtccat 


tggtcgatgt 


tggatggcaa 


gaccatcaca 


600 


gaatcctctc 


agttttgggc 


aggtgtcaat 


cacttcctct 


ggttgcctgg 


tgaagctatc 


660 


ttccagttct 


taccagtagg 


gattacttgg 


tctgtttctc 


gtaagatggg 


aaccagccaa 


720 


attttgggaa 


ttgttctcgg 


aatctgtttg 


gtatcgcctc 


agttgctcaa 


tgcctatgcg 


780 


gttgcttcaa 


cgccagcagc 


tgatatcgcg 


gcaaactggg 


tttggaattt 


tggctatttt 


840 


actgttaatc 


gtatcggtta 


ccaagcccaa 


gttatcccag 


ccttgcttgc 


aggtttgagt 


900 


ctgtcttatc 


ttgaaatctt 


ctggcacaag 


catatcccag 


aagtcatttc 


tatgattttt 


960 


gtacctttct 


tgtcattgat 


tccagccttg 


attttggctc 


atactgtttt 


gggaccaatc 


1020 


ggttggacaa 


ttggacaagg 


actttcatca 


gttgtcttgg 


caggtttaac 


tggtccagtt 


1080 


aaatggctct 


tcggtgcaat 


ttttggcgcc 


ctctacgctc 


catttgtcat 


cacaggtctg 


1140 


caccatatga 


ccaatgccat 


tgatacacaa 


ttgattgcgg 


atgctggtgg 


cactgcccta 


1200 


tggccaatga 


ttgctctttc 


taatattgct 


caaggctcag 


ccgtgtttgc 


ctattatttc 


1260 


atgcatcgcc 


atgatgagcg 


tgaggctcag 


gtttcacttc 


ctgcaaccat 


ttcagcctat 


1320 


ctcggtgtta 


cagaaccagc 


tctttttggg 


gttaacgtaa 


aatatattta 


tccatttgtt 


1380 
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gctgggatga 


ctggttcagc 


ccttgcaggc 


atgttatccg 


ttacttttaa 


tgtaactgcg 


1440 


gcttctattg 


gtatcggtgg 


tttgccaggt 


attctctcta 


ttcaacctca atacatgctg 


1500 


ccatttgcag 


gaactatgct 


agttgcgatt 


gttgttccaa 


tgctcttgac 


tttcttcttc 


1560 


cgcaaggctg 


gtctctttac 


aaaaacagag 


ggcgatacga 


acttgcaggc 


agaattcgtt 


1620 


gctcaagaag 


aagcagaatt 


tgtgaaccat 


gaaccagtag 


aacttacttc 


ggtagaaatt 


1680 


atcagcccac 


taactggcca 


agtgaaagaa 


ttgagtcaag 


cgacggatcc 


tatttttgca 


1740 


tcaggtgtca 


tggggcaagg 


tctagtcatt 


gaaccaagcc 


aaggtgagtt 


gacctctcca 


1800 


gttaatggga 


cagtgacggt 


tcttttccct 


accaagcatg 


ccatcggcat 


tgtctctgac 


1860 


gagggagttg 


aattgctcat 


ccacatcggt 


atggatacag 


taggtcttga 


tggcaaaggt 


1920 


tttgaaagtc 


ttgtagtcca 


aggagatcac 


gttacagttg 


gtcagcaact 


gattcgtttt 


1980 


gatatggatg 


tcattaaggc 


tgcaggtctg 


gtgacagaaa 


ctcctgttat 


catcaccaac 


2040 


caagatgctt 


atacagcgac 


tattcccgga 


acttatccga 


caacgatcca 


agctggagca 


2100 


tctctcatgg 


tcgctacacg 


aatctaa 






t 


2127 



<210> 161 

<211> 621 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 161 



gctcaggctg 


aaacagtctc 


ccaggctgtt 


tcactcccga 


atgctaaaat 


cgttcttgat 


60 


cgctttcaca 


ttgtacaaca 


tcttagccgt 


gctatgagtc 


gtgtgcatgt 


ccaaatcatg 


120 


aatcagtttc 


atcgaaaatc 


ccatgaatac 


aaggctatca agcgctactg gaaactcatt 


180 


caacaggata 


gccgtaaact 


gagtgataag 


cgattttatc 


gccctacttt 


tcgcatgcac 


240 


ttaacaaata 


aagaaattct 


tgacaagatt 


ttaagctatt 


cagaagactt 


gaaacaccac 


300 


tatcagatct 


atcaactctt 


actttttcac 


tttcagaaca 


aagaccctga 


gaaatttttc 


360 


ggactcattg 


aggacaatct 


gaagcaggtt 


catcctcttt 


ttcagactgt 


ctttaaaacc 


420 


tttctcaaag 


ataaagaaaa 


gattatcaac 


gcccttcaac 


tacactattc 


taatgccaaa 


480 


ctggaagcga 


ccaataatct 


catcaaactt 


atcaagcgca 


atgcctttgg 


ttttcgaaac 


540 


tttgaaaact 


tcaaaaaacg 


gatttttatc 


gctttgaaca 


tcaaaaaaga 


aaggacgaaa 


600 


tttgtccttt 


ctcgagctta 


g 








621 
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<210> 162 

<211> 1080 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 162 
ataggagtag 


aaatgacaaa 


agaaaaaaat 


gtaattttga ctgctcgcga 


tattgtcgtg 


60 


gaatttgacg 


ttcgtgacaa 


agtattgaca gccattcgcg gcgtttccct 


tgaactagtc 


120 


gaaggagaag 


tattagcctt 


ggtaggtgag 


tcaggatcag gtaaatctgt 


tttgacaaag 


180 


accttcacag 


gtatgctcga 


agaaaatggt 


cgtattgccc aaggtagtat 


tgactaccgt 


240 


ggtcaggact 


tgacagcttt 


atcttctcac 


aaggattggg aacaaattcg 


tggtgctaag 


300 


attgcgacta 


tcttccagga 


cccaatgact 


agtttggacc ccattaaaac 


aattggtagt 


360 


cagattacag 


aagttattgt 


aaaacaccaa 


ggaaaaacag ctaaagaagc 


gaaagaattg 


420 


gccattgact 


acatgaataa 


ggttggcatt 


ccagacgcag atagacgttt 


taatgaatac 


480 


ccattccaat 


attctggagg 


aatgcgtcaa 


cgtatcgtta ttgctattgc 


ccttgcctgc 


540 


cgacctgatg 


tcttgatctg 


tgatgagcca 


acaactgcct tggatgtaac 


tattcaagct 


600 


cagattattg 


atttgctaaa 


atctttacaa aacgagtatc atttcacaac 


aatctttatt 


660 


acccacgacc 


ttggtgtggt 


ggcaagtatt 


gcggataagg tagcggttat 


gtatgcagga 


720 


gaaatcgttg 


agtatggaac 


ggttgaggaa 


gtcttctatg accctcgcca 


tccatataca 


780 


tggagtctct 


tgtctagctt 


gcctcagctt 


gctgatgata aaggggatct 


ttactcaatc 


840 


ccaggaacac 


ctccgtcact 


ttatactgac 


ctgaaagggg atgcttttgc 


cttgcgttct 


900 


gactacgcaa 


tgcagattga 


cttcgaacaa 


aaagctcctc, aattctcagt 


atcagagaca 


960 


cattgggcta 


aaacttggct 


tcttcatgag gatgctccga aagtagaaaa 


accagctgtg 


1020 


attgcaaatc 


tccatgataa 


gatccgtgaa 


aaaatgggat ttgcccatct 


ggctgactag 


1080 



<210> 163 
<211> 942 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 163 

gaaaggaggc aaataatgtc tacaatcgat aaagaaaaat ttcagtttgt aaaacgtgac 60 
gattttgcct ctgaaactat tgatgcgcca gcatattctt actggaaatc agtgtttaaa 120 
caatttatga agaaaaaatc aactgtagtc atgttgggaa tcttggtagc catcattttg 180 
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ataagtttca 


tctacccaat 


gttttctaag 


tttgatttca 


atgatgtcag 


caaggtaaac 


240 


gactttagtg 


ttcgttatat 


caagccaaat 


gcggagcatt 


ggttcggtac 


tgacagtaac 


300 


ggtaaatcgc 


tctttgacgg 


tgtctggttc 


ggagctcgta 


actccatcct 


catttctgtg 


360 


attgcgacag 


tgattaactt 


ggttatcggt 


gtttttgtcg 


crtcratatttcr 


gggtatttca 


420 


aaatcagttg 


accgtgtcat 


gatggaagtt 


tacaacgtca 


tctcaaacat 


cccacctctt 


480 


ttgattgtta 


ttgtcttgac 


ttactcaatc 


ggagc t cr ga t 

53 53 »-»-53 w w 53 53 w» w 


tctggaatct 


gatttttgcc 


540 


atgagcgtaa 


caacatggat 


tggtattgcc 


ttcatgatcc 


gtgtgcaaat 


cttgcgctat 


600 


cgtgacttgg 


aatacaactt 


ggcgtcacgt 


actttgggaa 


caccaacctt 


gaagattgtt 


660 


gccaaaaata 


tcatgcctca 


attggtatct 


gttattgtga 


caaccatgac 


tcaaatgctt 


720 


ccaagcttta 


tctcatacga 


agccttcttg 


tctttcttcg 


gtcttggatt 


accgattaca 


780 


gtgccaagtt 


tgggtcgttt 


gatttcggat 


tattcacaaa 


acgtaacaac 


caatgcttac 


840 


ttgttctgga 


ttccattgac 


aacccttgtc 


ttggtatcct 


tgtccctttt 


cgtagttggt 


900 


caaaacttag 


cggatgctag 


tgatccacgt 


acacatagat 


ag 




942 



I 



<210> 164 

<211> 1533 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 164 



ggagaaggtt 


cttttgggat ttttaaagga 


aataatatga 


aaaaatatat 


ttttatgcgt 


60 


gttttgcggt 


cattggtttc gattttctta 


gtaacgactt 


tgacctacac 


gattatctat 


120 


accttggttc 


ctcgaaaatt gattttcaag 


caggatccta 


actataataa 


aattgcgaca 


180 


acggctgata 


aacgtgataa ctatgaaaat 


actgtgtttg 


agcgtatggg 


ctacattgag 


240 


tattacgata 


ctaaagagtt gcaagaaaag 


gcaagtagca 


tggattcttc 


tgtaacagta 


300 


gaagcaaatg 


cgaccaataa agctatttat 


gaaaagtaca 


tcaatcaatt 


aggtcatggt 


360 


tggactttgg 


gagaatttac tgaaagtggt 


caattctatg 


ctactcgtga 


aattccaatt 


420 


tttgaacgtg 


tttttcactt ctatgctaac 


ttgattgaca 


ttgaccatac 


aaataaaatc 


480 


caagaccctg 


aaaatccaga cttgaaacgc 


taccttcgtt 


ttgaaaatga 


tccagctatc 


540 


ggatggtcat 


tggtcggttc aggaactaaa 


cataaatatc 


tcttgtactt 


taacagtcag 


600 


ttcccatttg 


ttcatcaaaa ctttgtgaac 


ttgaatttag 


gtgactctta 


cccaacctat 


660 
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gctaatacac 


cagttcttca 


ggttattact 


caaggtcaag 


gacaaaccaa 


aactgcccaa 


720 


gttcagttcc 


caacaggtaa 


gaaaacgtct 


tctgtaaata 


tttactcaag 


aacctacaag 


780 


tcacctagtc 


aggctgactc 


tcgtgaagta 


gctagctatg 


ggaaagatga 


tccttataca 


840 


gcgactgaaa 


gtaattacca 


atatccatct 


atgattgtca 


gctctgctat 


tactggtttg 


900 


attggtttgg 


ttcttgccta 


tgctcttgcc 


gtgccacttg 


gttcagccat 


ggctcgtttc 


960 


aagaacactt 


ggattgatag 


cctctcaaca 


ggggctttga 


ccttcttgct 


tgctcttcca 


1020 


acgattgcct 


tggtttacat 


cgttcgattg 


attggatcat 


ctattgccct 


tccagattca 


1080 


ttccctatct 


tgggagctgg 


agattggcgt 


tcttacgttt 


taccagcagt 


catccttggt 


1140 


ttgttgggtg 


ctcctggtac 


agccatttgg 


attcgtcgtt 


acatgattga 


cttgcaatct 


1200 


caagactttg 


ttcgtttcgc 


tcgtgcaaaa 


ggtttgtctg 


aaaaagaaat 


ttcaaacaaa 


1260 


cacatcttta 


aaaatgccat 


ggttccgctg 


gtttcaggaa 


ttcctgctgc 


cattattggg 


1320 


gttatcggtg 


gtgcaaccct 


tactgaaaca 


gtcttcgcct 


tcccaggtat 


gggtaaaatg 


1380 


ttgattgact 


ctgtaaaagc 


atctaataac 


tctatggtcg 


ttggtcttgt 


cttcatcttt 


1440 


acatgtattt 


ctatcttctc 


acgtcttttg 


ggagatattt 


ggatgactat 


tattgaccca 


1500 


cgtattaaat 


tgactgagaa 


aggaggcaaa 


taa 






1533 



<210> 165 
<211> 1038 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 165 

gttgtcatgg gcttccttct catgggagca ctcttcatcg ttcttccccg aactatggtc 60 
tctgctaagc ggattaatca agttttagat ttgcattctt ctatccaaaa ccctgttcaa 120 
gtgcagctga ctgatgaaaa cttcaaaggt caggtcgagt ttaaggatgt gaccttccgc 180 
tatgcggcaa attcggaggc agttattgaa catgttagct ttaaagcaga aactggtcaa 240 
acagtggcct ttattgggtc aacaggttct ggtaaatcaa ctctggtcaa tctgattcca 300 
cgtttctacg acgtgtcagc aggagaaatt ctggtggacg gtgtcaatgt tcaagactat 360 
gacttctctg cgacagctca tgctggtcaa aaggttgcca ttgttgggcc gactggggct 420 
ggtaagacaa ccattgtcaa tcttttgatg aaattctatg agattgataa gggaagtatt 480 
cgcattgatg gtgtggatac caaggctatg acgcgttcag aagtgcatga tgccttttca 540 
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atggtcttgc 


aggatacctg gctctttgaa 


ggaactattc gagacaatct 


catctataat 


600 


caaafcaCTcrcra 


ttagtgatga 


acgaatgatg 


gaagctagta aggctgtggg 


aattcaccac 


660 


tttahtataa 


ccttgccaga 


tggctatgat 


accatcttgg atgacaccgt 


gaccttgtct 


720 


gtaagacaaa 


aacaactatt 


gactattgct 


cgtgcccttc ttaaggatgc 


accgcttttg 


780 


attttggatg 


aggcgacttc 


ttctgttgac 


acacggacag aggaattgat 


ccaaaaagcc 


840 


atggaccgtt 


tgatggaagg acgcacatcc 


tttgtcattg cccaccgctt gtcaaccatc 


900 


cgaaatgcag 


acttgatctt 


ggtcatgaaa 


gatggaaata tcatcgagca 


aggcaactat 


960 


gaggaactga 


tggcgcaagg 


tggcttctac 


gctgacttgt acaatagtca 


atttacagaa 


1020 


gatgaagcag 


aagaataa 








1038 



<210> 166 

<211> 873 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 166 



gaggagagaa 


taaagaaatt 


agccaaaaga 


attagtagaa aagaatgggg 


gatgatttta 


60 


ctagccattc 


tctttacttg 


cttttcggtc 


tatctagagt tggaagtgcc 


gacctatatc 


120 


tcgaaaatta 


cggatttgct 


aggtagtcaa 


gaaactaatt tagatgagtt 


gtggcagtcg 


180 


gcaagcatga 


tgatgggaat 


gtcctttctt 


gccttcttgt ccgtagttgc 


agttggattt 


240 


tttgcatccc 


gagtggcggc 


ttcttatact 


agtaggctga gaagtgatat 


ttttaaccga 


300 


gttttggatt 


actcgcagac 


agagattaag 


aaattttcaa ttcctagcct 


cttgacgcgt 


360 


actaccaatg 


acattactca 


agttcaaatg 


ttgattacta tgggcttgca 


agtggtaacg 


420 


cgtggttcaa 


ttatggctat 


ctgggctatt 


gggaagattt taggtcattc 


agaatactgg 


480 


ctctgggccg 


tacttgtggc 


agtgattatc 


aacgtcctga tgacgaccgt 


tttgatgacg 


540 


ctagcctttc 


caaaacagtc 


cttgattcag 


gggctgacag ataaactgaa 


cagtatcact 


600 


cgtgagagtt 


taacaggtat 


tcgtgtcgtt 


cgtgcctaca atgcagagga 


ttatcaaaat 


660 


gaaaaatttg 


cagcagtaaa 


tgatgaattg 


acccgtttga atttgtttgt 


caaccgtctt 


720 


atggctattt 


tgaatcctat 


catgatgggg 


atttcaagtg gtttgagtgt 


ggcgatttac 


780 


tggattgggg 


cctatgtgat 


taacgacgct 


gctccgatag cgcgtctgcc 


tctctttagt 


840 


gacatgattg 


ttttcatgtc 


ttatgccatg 


tag 




873 
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<210> 167 

<211> 1383 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 167 



tataatagct 


ttatgaataa 


aaaacgaaca gtggacctga 


tacatggtcc 


gattcttccc 


60 


tcgctcttaa 


gcttcacctt 


tccaattttg ctatcaaata 


tttttcaaca 


gctctataac 


120 


actgctgatg 


tcttgattgt 


tggacgattt cttggtcaag 


aatccttggc 


tgcagtagga 


180 


gcgacgacag 


cgatttttga 


cctgattgta ggttttacac 


ttggtgttgg 


caatggcatg 


240 


gggattgtca 


ttgctcgtta 


ttatggggct cggaatttca 


ctaaaatcaa 


ggaagcagta 


300 


gcagccacct 


ggattttagg 


tgctcttttg agcattctag 


ttatgttgct 


gggctttctt 


360 


ggcttgtatc 


ctctcttgca 


atacttagat actcctgcag aaattcttcc 


tcaatcttat 


42 0 


caatatattt 


ctatgattgt 


gacctgtgta ggtgtcagct 


ttgcttataa 


tctttttgca 


480 


ggcttgttgc 


ggtctattgg 


tgacagtcta gcagccctgg 


gatttctgat 


tttctctgcc 


540 


ttggttaatg 


tggttctgga 


tctctatttt attacgcaat 


tgcatctggg 


agttcaatcc 


600 


gcaggacttg 


ctaccattat 


ttcgcaaggt ttatcagcgg 


ttctctgctt 


ttattatatt 


660 


cgtaaaagtg 


tgccagaact 


cttgccacag tttaaacatt 


tcaaatggga 


caaaagcttg 


720 


tacgcggatc 


tcttggagca 


aggtttggct atgggcttga 


tgagttcaat 


tgtatctatc 


780 


ggcagtgtga 


ttttacagtt 


ttctgttaat acatttggtg 


cagtgattat 


tagtgcccag 


840 


acggcagctc 


gacgcattat 


gacctttgcc cttcttccta 


tgaccgctat 


ttctgcatca 


900 


atgacgacct 


ttgcttctca 


gaatctagga gctaagcgac 


ctgaccgtat 


tgttcaaggt 


960 


cttcgaatcg 


gcagtcgttt 


aagtatatcc tgggcagttt ttgtttgtat tttcctcttt 


1020 


tttgccagtc 


cagctttggt 


ttccttcttg gctagttcga 


cagatggtta 


cttgatagaa 


1080 


aatggaagtc 


tctatctgca 


aatcagttca accttttatc 


ccattttgag 


cctcttgttg 


1140 


atttatcgca 


attgcttgca 


gggcttgggg caaaagatcc 


ttcctctagt 


ttctagcttt 


1200 


attgaactaa 


tcggaaaaat 


cgtttttgtg gttttgatta ttccttgggc aggatataag 


1260 


ggtgttatcc 


tttgtgaacc 


tcttatctgg gttgccatga cagttcaact gtacttctca 


1320 


ttattccgtc 


atcccttgat 


aaaagaaggc aaggcaatct 


tggcaaccaa 


agtgcaatcc 


1380 


tag 










1383 
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<210> 168 

<211> 636 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 168 



gaagggagag agaagatgaa 


atcaatgaga atcttatttt 


tgttagcttt 


aattcaaatc 


60 


agtttgagta gctgtttcct 


atggaaggaa tgcatcttgt cctttaaaca 


aagtacagct 


120 


tttttcatcg gaagcatggt 


tttcgtttca ggaatctgtg 


ctggagtaaa 


ttatctttat 


180 


acccgtaagc aagaagtcca 


tagtgtccta gccagtaaga 


agtcggtgaa 


gcttttttac 


240 


agtatgttac tcttaattaa 


tttgttagga gctgttcttg 


ttttgtcaga 


taacttgttc 


300 


atcaaaaata cgctgcagca 


agaattagtt gactttttat 


tgccatcctt 


ctttttccta 


360 


tttgggctag atttgctgat 


ttttttaccc ttgaaaaaat 


acgtgcgcga 


ttttcttgct 


420 


atgctggaca gaaaaaagac 


agtgttggtg actattttag 


caacacttct 


tttcttaaga 


480 


aatccaatga ccattgtctc 


acttctgatt tatattggac 


tgggcttgtt 


ttttgcagcc 


540 


tatcttgtcc caaattcggt 


taagaaggaa gtttcctttt 


atggtcatat 


tttccgagat 


600 


cttgtattgg tcattgttac 


gctcattttc ttttag 






636 



<210> 169 
<211> 2154 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 169 

acaagaagaa attatcgact ttattttgaa caaggaggaa gtattgtgaa aattccaatg 60 

atatatcaaa tggaaaattc agaatgtgga ttagcatgct gtgccatgat attgaactat 120 

tttaaatatg agatttcttt aaatgaacta cgtgaaatct acccatcatc cagatctgga 180 

tattctctcc tatctataag taaagtttta ggagatttta atataagttc tcatgctttt 240 

aaagcttcgg taagagattt aaaaccgctc agtttcccac tcatttgctt ctgggagagt 300 

tctcatttta ttattcttga aaaaattagt aaaaacaagt tttatatttt agatcctgca 3 60 

aaaggcaggc agagaatgtc aataagtgaa tttgaaaggc attattcaaa tatcatttta 420 

acatttaaaa agttagatag ctttatgtct cgtaaagata ataagaagtc gcctgtttta 480 

aagtattttt ttaagtatag gaataagcta gggattttat tttttgtaac agcattattg 540 
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tatgtaatac 


aatcattagt 


acctatagct 


aatagataca 


taattgacac 


gaatttcaag 


600 


gacgattcgt 


attcgtctag 


aatgttattt 


actatattat 


ttatatttac 


tgtttcattc 


660 


tcactaatgt 


atttattaag 


acagatatat 


gttgcatcct 


taaaatatat 


aatggataaa 


720 


gagattagct 


atgattttat 


gaaacatttg 


atatatttac 


cttacagttt 


ttatgaaaaa 


780 


cgtactttag 


gggatatact 


ttttagagct 


aactctattg 


tttatataag 


agaaatacta 


840 


tcaaataatt 


ttatagcagc 


tatacttgat 


ttgttaatga 


ttgtggttta 


tgctgtggtt 


900 


ttatttagct 


tttctaagta 


catggtaatc 


tttttaatat 


cactaagtct 


agctctatct 


960 


attgtaatgt 


atccaatcat 


aaaaatctca 


aaaaatttaa 


ttgataaaaa 


tataaaagaa 


1020 


aaggttaatg 


ttcaaaatat 


tacttccgaa 


gtaatttcta 


aaaatagtga 


tattaagcta 


1080 


actggagaag 


aggaattttg 


gattaacaaa 


tgggataatt 


ttaatacaaa 


acagctcatc 


1140 


ataggtcgaa 


aacttgatat 


acatttatca 


attgttagta 


gtataacgaa 


tgttttacaa 


1200 


attattctcc 


ctgttttgac 


ccttattgta 


ggtgtaaata 


taaaaacatt 


cgaacaattg 


1260 


acgttaggac 


aaattgtagc 


aataagtaca 


gtctcaccat 


actttatttc 


tcctataatt 


1320 


tctttaagtg 


ataactatat 


acaattaatg 


ttattaaagg 


gatatttttt 


aagaatagag 


1380 


gatgtgttta 


atactaaatc 


cgaattaatt 


ccagaaagag 


tcagtcaaga 


tataaaattt 


1440 


gataaaaaaa 


tagaattaaa 


agatatttgg 


tataaatatg 


gattatttga 


tgattatgtt 


1500 


ttgaaaggaa 


taaatgttac 


tattaaaaaa 


ggagaaactg 


ttgctattgt 


tggagaatca 


1560 


ggttcaggta 


agagtacatt 


agctaaaatt 


ttattaggtt 


tattagaacc 


taatattggt 


1620 


tcaatagaag 


ttgatggagt 


agaaaaagaa 


gaaattggtc 


aaacattgta 


tagaaagatt 


1680 


tttggagcag 


tgttacaaaa 


ttcaacccta 


agttatggta 


ccttaagaga 


gaatttgaca 


1740 


tttggacact 


ttgtttcaga 


tgaagaatta 


atgacaaatc 


taaattcaat 


tggtcttagc 


1800 


aatgtagtta 


aatctttacc 


tcttggatta 


gagacaatca 


tcgctgaaga 


aggtaataac 


1860 


ttttctggag 


ggcagcagca 


aatgatactt 


ttagctcgtt 


gtcttttgtc 


gaaaccttcg 


1920 


gtagttgttt 


tggacgaagc 


aacaagtagt 


ttagataatt 


tatctcaaca 


aattacaact 


1980 


tcttacttaa 


gtgaaatcgg 


taccactaag 


attttaattg 


cccatcgact 


agatactatc 


2040 


aagtctgcag 


ataagatctt 


agtaatgcat 


aatggtgaaa 


ttgtagagat 


tgggacccat 


2100 


agagaacttc 


ttgaactagg 


aggcatttat 


aagcaattgt 


attcaaataa 


ttag 


2154 
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<210> 170 
<211> 369 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 170 

ttatatgttt gtaaaaaaat tctggaagaa acattaccag taaaaaatgg tataaaagtg 60 
ttaaatatac caaacgtatt gagatatgat ttgaatatgt tacaattaga atataaaaat 120 
gaacaaagtt gggatagttt catagataat gttaatttaa ttgagttgga agagagaatt 180 
caaactacta ttggaattaa acaaataaac acacacaata ttattactat tgcccgagaa 240 
gggtactctc aaaattattt acctaacact tcagaaaata catataattc attacaagtc 300 
agtttagttg gagtattact actttttata agtatggtaa atattttatg ggctaaaaaa 360 
agtaaatga 369 

<210> 171 
<211> 645 
<212> DNA 

<213> Streptococcus pneumoniae . 
<400> 171 

agggaggtta atatgattga acttaaacag gtgagtaaat cttttggaga acgagagtta 60 

ttttcgaatc tttcaatgac atttgaggct ggaaaagtct atgccttaat tggttcaagt 120 

ggtagcggaa aaacaacctt gatgaacatg attgggaaat tagaacctta tgatgggacg 180 

attttttacc gaggtaaaga cttggccaat tataaatcaa gtgatttttt ccgtcacgaa 240 

ttgggctacc tcttccagaa ctttggctta attgaaaacc aaagtattga agaaaacctt 300 

aagctaggtc tcattggtca aaagttgagt cggtcggaac agcggttgag gcagaagcag 360 

gctttagaac aggtcggcct ggtttatctt gacctagata agcgcatctt tgagttatcg 420 

ggcggagaat cgcaacgggt tgccttggca aaaattatct taaagaatcc accctttatt 480 

ctggcagatg agccaacagc ttcaatagac ccagcaacct ctcagttgat tatggagatt 540 

ttgctatctc ttcgagatga taataggcta atcattatcg caacacataa tccggcaatt 600 

tgggagatgg ctgatgaagt gttcacgatg gatcatctga aataa 645 

<210> 172 

<211> 1041 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 172 



gaaatgaaaa 


aaaagattag 


atggcccfcta 


tacatcatta 


cacrccttaat 


tcrtcractttc 


60 


ttggcatttg 


tagtgccctt 


gccttatfcat 


atagagg t tc 


cacra'tcrcrfcfcc 


crcraacra fc a fc fc 


12 0 


cgccaagtcc 


ttaaagtaaa 


taacacacraa 


crafcaacrcraacr 


ctcrcrtcrccta 

^ i.yy wy w >— * t* 


tcaattccrtt 

i>v^ciu u vv#y 0 Lp* 


180 


accrcrfctcrcrtcr 


fcfccaacatcrc 


cactttacrcfc 


cat" a fccra i~ t~ t 


auyoo Lyy l> 0 


y a\ cl\^\** 


Ct *± \J 


acagatattc 


crtacrtcrcfcca 


crcracraefcaca 




cprra trr!* t~rra 




■D \J \J 


atcaatcaat 


tchacatdca 


aapa t~r , rrr*aa 

CA. C4. y ^ CA C*. 


d Cl l>d i-yy — ci 


dy L-d L.iwdcxy y 


d 0 i.dddddi—d 


O U V 


crcfcoofcaacrcr 


afcatecraacl" 


r*aacrt*ar , t" t" t* 


rr rr a cr 1 1~ 1" a t* cr 
y y ciy »■* ^ uci uy 


1* l. l. u.y ctcL uy L 


yaLyyaLadL 


'i^i U 


tcaaccttta 


aaciCTCTa fc t c t 


caatafrfct 


era t* acacrt" ca 


r*arrr , arri~ r*a a 


+- rTsa t* r"si rra rr 


*± 0 w 


tttgatagtt 


ccaaagactt 


aattaattac 


crtcaafctctc 


aaaaat - 1~ acrcr 


crcrat" i~ crrrt" r* 
yyciu i^vrV^y 


540 


aaggtcacct 


atgaagagga 


tgggcaaacc 


aagtctgcag 


aaggaaaaat 


catcaccttg 


600 


gaaaatggca 


aaaatggaat 


t crcraa t c crcr c 


fcfcciafctcracc 


cr t acacracrcrt!. 


aatcaocaat 


660 


gtcccaatta 


gcttttcaac 


acf c t era t a 1 1 


crcfccrcrtccaa 


crtorctcrcftct 

y ^yvuyy uuu 


fat - crt" i~ t"acrt* 

v^d L»y l- uoy i— 


720 


ctagctatct 


atactcaaat 


agctcaccca 


gatcttegta 


atggtcgtat 


tgttgccggt 


780 


acaggtacca 


ttgaccgcga 


tggtaatgtg 


ggagacattg 


gaggtattga 


taagaaggtt 


840 


gtagcttcgg 


ctagggcagg 


tgetgetatt 


ttctttgetc 


ctgataaccc 


tgttagcgaa 


900 


gaagaacaaa 


aggcgcatcc 


ggacgcgaaa 


aacaactacc 


aaacagccct 


agaagegget 


960 


aaaacaatca 


agacggatat 


gaaaatcgtg 


cccgttaaaa 


ccctacaaga 


tgegattgat 


1020 


tacttgaaaa 


acaatcccta 


a 








1041 



<210> 173 

<211> 960 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 173 



aaaggtataa 


tttttaaaga aggaataaaa 


acagtgaaat 


ctattaaacg 


ttttgeaetc 


60 


teggctatgg 


gagtggctat 


gttgcttgtc 


ttgactggct 


gtgtcaatgt 


cgataaaacc 


120 


acaggtcagc 


caacaggatt 


tatttggaat 


aegateggag 


cgcctatggc 


tgaagecate 


180 


aagtacttcg 


ctactgataa 


aggtctaggc 


tttggtgtcg 


ctatcattat 


cgtaaccatt 


240 


ategtacget 


tgattatctt 


accacttggt 


atctaccaat 


catggaaggc 


aacgcttcac 


300 


tctgaaaaga 


tgaacgccct 


caagcacgtc 


cttgagccac 


accaaacgcg 


tctcaaagaa 


360 
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crccrac tac tc 


aagaagaaaa 


actcgaagcc 


caacaagctc 


tetttgetge 


tcaaaaagag 


420 


t— cl i_ y y l- C3. L- a. 


y *— • i— y l. v-y y 


c cr cr t cr t a crcr a. 


fccrfcfctcccta 


tcctccttca 


aatgecttte 


480 




tT*t*ar*l~1"t" err* 


t"crrccaacat 

y w ^ C-A ^» ^ 


actcjaacrcrcrcr 
«y ^t*y yyy 


titcrct" raacfc 


aacrc*fcaccfca 


540 




Lay y L» LUL^^ 




i- i.yy l t_y l-l. l» 


y L»y»— uyyuy l. 




600 


cttcaatcgc 


tcctttcact 


teaeggagta 


gaagatgaaa 


tgcaaagaga 


acaaatcaag 


660 


aaaatgattt 


acatgagccc 


actcatgatc 


gtegtcttet 


ccctcttctc 


accagctagt 


720 


gtcacacttt 


actgggttgt 


cggtggtttc 


atgatgattc 


tccaacagtt 


tategtcaac 


780 


tatatcgttc 


gtccaaaact 


tegcaaaaaa 


gtccgtgaag 


aactagecaa 


gaacccacca 


840 


aaagcaagtg 


ctttctctaa 


accaagtgga 


cgaaaagacg 


ttacccctga 


acaaccaact 


900 


gctatcacaa 


gcaagaaaaa 


acacaaaaat 


cgcaacgctg 


gaaaacaacg 


ttcgagataa 


960 



<210> 174 

<211> 654 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 174 



aaggaaaata 


agatgattga 


tattcaagga 


ttggaaaaga 


aatttaatga 


ccgcgcgatt 


60 


ttctctggtt 


tgaatctcaa 


gctggagaag 


ggcaaggttt 


atgccttaat 


eggaaagagt 


120 


ggaagcggaa 


agacgacget 


gctgaatatc 


ttgggaaagc 


tagaaaagat 


agatggtgga 


180 


agggttctct 


atcaggggaa 


agatttaaaa 


accattccca 


ctcgtgagta 


ttttcgagac 


240 


cagatgggct 


atctctttca 


aaatttegge 


ctcttagaaa 


accaatcaat 


caaagaaaat 


300 


ttggatttgg 


gttttgttgg 


tcagaaaatc 


tcaaaagtag 


aacgtttgga aaggcaagtg 


360 


ggggctttag 


aaaaagttaa 


tctagggtat 


ttggatttag 


aacaaaaaat 


ctatacttta 


420 


tctgggggag 


aggcccaacg 


agttgccctt 


gctaagacta 


ttttgaaaaa 


tccacccttg 


480 


attttggcag 


atgaaccaac 


agcagctctt 


gatcctgaaa 


attcagagga ggttatgaat 


540 


ctcttggtgg 


atttgaaaga 


tgaaaatcga 


attatcatca 


ttgcgaccca 


taatccccta 


600 


gtctggaata 


aggctgatga 


aatcattgat 


atgaggaaac 


ttgctcatgt 


gtga 


654 



<210> 175 

<211> 2055 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 175 

ccaagtaact ttttggagga aatgatgaaa cgtttattta ttttgatttc aatggtatta 60 

gtatcgcttt atatggtgat aacttccgtt gaccatcgag aagagatttt atttggtaac 12 0 

tatccttctg ttgatgtgac aggaatgatg ataaatcaac cagtagctag tcgcgaagag 180 

gtgacagagg ctttgagtca cttggcggta gagcacaata gtctcattgc tcgtcgaatc 240 

gttgagccaa atgaagctgg agaaacacgc tttacctatg ccacttatgg tgagggaaag 300 

cttccagaag gtctgaccat ttcctccaag gagagtgcag aaacgagtga tttattaggg 36 0 

tcttacttga ttgtatcagg aagtttggat ggagtgagct tacagaccac cttgaaagag 420 

cttggttatc aaggctttgt ttcgaatgga gaagatccat tttcgatagt cttactattg 480 

acggccaccc ctatggtgct actgagttta gctatttttc tgctgacctt tatgagtctg 540 

accctgattt atcggatcaa atcccttcgt caggcaggga ttcgcttaat agctggtgag 600 

agcttgtttg gagttgctct cagaccagtg ttagaagatg tgagacagct tatctgctca 660 

gtgctggtat ccagtctttt gggattgggg attctctggt atcaaggtgc cttgtttatg 720 

gcaacggtgc aactggtcat cattgctctt ctactttatg gattgacctt ggcagggatt 780 

tctaccttac taagtgtcgt ctatctactt ggtttacagg aaaatagtct ggtggatcta 840 

ttgaaaggga aactccctct caaacgtatg atgacattga tgatggtggg gcaactctta 900 

gctgtattgg tggtcggatc gagtgcgaca gctctcctac cccactaccg tgaaatgcag 960 

gaaatggaga gagctagcaa taaatggagc cagtcctcag accgttaccg tctatccttt 1020 

ggttggtcta gtgcatttgc cgatgaagaa ggaacgcgta aggataatcg tgagtggcag 1080 

acatttactg aagaacggtt agccaataca gactcttttt atattatgag caatgttgac 1140 

aatttctcag atggagcaga agtggaccta gatggcaatc gtctcagtga ctacacaccg 1200 

tcagggaatg ttatctatgt ctcaccgcgc tatctgatag aagaaaagat taccgtttct 12 60 

tcagagttta tggacaagat gcaaaacttg tctgagggag agtttgggct gatcttgcct 1320 

gagagcttgc gagagcagtc tgtctactac caaggattgt ttacagatta cctgcaaaac 1380 

ttttcatctg aaagtgtaga agtgacgagt cagaaacact acctcccaca ggtaaggcta 1440 

gcttttacag aaacaggaca ggaacgtttc ctctataatg atgggtacaa gacaacacgc 1500 

cagtacctaa aagatccgat tattgtagtt ctaacgccgc aagcgactgg aacaagacct 1560 

gttgcaggga tgttgtgggg aactacggct aatagtgcct tgaaactaga tcgatatgga 1620 
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gacagcatca 


cagctctaaa agagaaaggt 


ctgtatcaca 


aggtttctta 


c t tggtaaaa 


1680 


agccagctat 


tttttgccaa ggtactaaat 


cracaaaccrcrcr 


tcrcracrfcfctta 


ctctctcctt 


1740 


attgggacga 


ttttgaccct gtctacggct 


atcttgttat 


ttgattccat 


gaatcttctc 


1800 


tattttgagc 


agttcagacg ggaacttatg 


attaaacgtc 


ttgctggtat 


gacaatctat 


1860 


gagcttcatg 


gcaagtattt actggcgcaa 


ggaggagttc 


tcttgcttgg 


cctagtccta 


1920 


tctagtattt 


tgacaagaga tggtttgatt 


agcgctctag 


ttgtagcttt 


gtttacgctt 


1980 


aacgccctct 


tgattttagt aaggcaggac 


aaaaaagaag 


aagctggtag 


catggcagta 


2040 


ttgaaaggaa 


aataa 








2055 



<210> 176 

<211> 897 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 176 
aaggagaata 


tcatgaatat gattaaggta 


gaaagcctaa 


ataaaaacat 


caagggcaag 


60 


gctattttga 


agggtatttc ctttgaggta 


gctgaaggtg 


aat gcgtcgc 


cttgattggg 


120 


cccaatggtg 


ctgggaagac cacactcttg 


gactgtctgc 


ttggagataa 


actggtcaca 


180 


agcggtcaag 


tatccatcca aggcttgtca 


gtgacgagtt 


ctcagttaga 


ctatattaga 


240 


ggttatctgc 


ctcaagaaaa tgtcatcgtt 


cagaaattaa 


aggtcaaaga 


gttgattgct 


300 


ttctttcaac 


gtatctatcc aaattccttg 


agcgatcagg aaatcgatca 


actattgcag 


360 


tttgaccagc 


aacaaaaaga gcaattcgca 


gaaaaattgt 


caggcgggca 


aaagcgtctc 


420 


ttctcttttg 


tcttgacctt gattgggcga 


ccaaagcttg 


tctttttaga 


tgaaccaact 


480 


gctgccatgg 


atacttcaac tcgtcaacgc 


ttttgggaaa 


tcgttcggga 


cctaaaagcg 


540 


caaggagtca 


cgattctcta ttcgtctcat 


tatattgaag 


aggtagagca 


tacggctgac 


600 


cggattttgg 


ttttaaataa gggagagttg 


attcgtgata 


cgacgcctct 


agctatgcgt 


660 


agtgagggaa 


ttgaaaagca ttttatcctt 


cctctggcat 


acaaggaagt 


cattgagcag 


720 


tctaacttgg 


ttgaaaactg gtcacaaaaa 


caggatgctc 


tacaagtagt 


cacacgcgaa 


780 


gcagatgctt 


tttgggaact gttagttcaa 


gcaggatgtg gcatacaaga 


aattgaagtt 


840 


aataatcgta 


gtttgttgga tacaatcttt 


gaagaaacgc 


agaagggaga 


taactaa 


897 



-138- 



WO 02/083855 



PCT7US02/11524 



<210> 177 

<211> 1320 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 177 



ggagtaaaga 


gaggagatat 


tcatatgaaa aactcaaaat 


ttatagacca 


atttgccacc 


60 


tttgctggta 


aactagggaa 


ccaaattcat 


ttaaaaaccc 


taagagatgc 


attegtaaca 


120 


gtaatgccat 


tatatatttt 


ggcaggttta atcgttcttt 


tgaacaacac 


ggtatttaag 


180 


tggattttcc 


aaggggatac 


attaacaaga 


ttccaatatt 


ggggaataac 


aattgeaaac 


240 


ggtactttaa 


gtatttcagg 


tatgattatt 


gctgtaatgg 


ttggttattt 


cttagctaaa 


300 


aacagagatt 


tcgaaaaccc 


gttagcagca 


tcaatgctat 


cattagtttc 


tttaattgtg 


360 


atgatgccaa 


atacagtttc 


tgtagttcct 


gacggagcaa 


aagatgcggt aaacatttca 


420 


ggtgttcttt 


cattcaacaa 


cacaggtaca 


ggcgcaatgt 


tegceggggt 


tategtageg 


480 


attattgcaa 


cagaattatt 


cattgaatta tcaaacgtta 


aagctttaca 


aatgaacctt 


540 


ggtgaaaata 


ttccaccagc 


tgttagtaga tcatttagcg 


tattacttcc 


agtcatgacc 


600 


gtcatctcct 


tatttggggt 


tgtttcagca 


ttattattca 


atataactgg aatgaactta 


660 


atctcaatca 


ttacaatctt 


tattcaagaa 


ccaattcgtc 


atattggtac 


aagcttaatc 


720 


ggggtcatta 


ttatttactc 


tttaggaaat 


atgttatggc 


tatttggtat 


tcaccaagca 


780 


gttatttaca 


gtgccatcct 


agaaccatta 


ctattaatta 


acattactga 


aaacatcact 


840 


gcagcaaata 


atggacaagc 


cattccacac 


atcatcaacc 


tatcacaaat 


acaaacattc 


900 


gctttaatgg 


gtggtagtgg 


atctacatta 


tgtttattaa 


tagcaacatt 


cttagtgagt 


960 


cgcaatgctg 


tctctaaaaa 


cgtggctaaa 


ttatcttttg 


gacctggtat 


cttcaatatc 


1020 


aatgaaccag 


tattattcgg 


ttacccaatc 


gtttataaca 


tttcattagc 


tattccattt 


1080 


atcacagttc 


cagtccttgg 


tattttaatc 


age tact tag 


caacagttac 


agaattcatg 


1140 


agtcctgcat 


ttatacaagt 


tccttggact 


acaccagtat 


tettaaatge 


atggttagca 


1200 


acagcagggg 


acgtgagagc 


agttctagtt 


caattcatca 


tetttgeact 


tggagttctt 


1260 


ctatacattc 


catttatcaa 


agttaatgac aaagttgttg 


aacaagaaat 


ggaaggttaa 


1320 



<210> 178 

<211> 2706 

<212> DNA 

<213> Streptococcus pneumoniae 



-139- 



WO 02/083855 PCTYUS02/11524 



<400> 178 



acttgtgaaa 


aaattaacaa 


aggatatcgt 


tccttgaaag ctatggagga 


aaatatggct 


60 


gataaaaaaa 


ctgtgacacc 


agaggaaaag 


aaactcgttg ctgaaaaaca 


cgtagatgag 


120 


ttggttcaaa 


aagctctagt 


tgcccttgaa 


gaaatgcgta aattggatca 


agaacaagtt 


180 


gactacatcg 


ttgccaaagc 


atcagtagca 


gctttggatg 


cccacggaga 


attggcttta 


240 


catgcctttg 


aagaaacagg 


acgtggtgta 


tttgaagaca aagcaactaa 


gaacttgttt 


300 


gcctgtgaac 


acgtagtaaa 


caacatgcgc 


cacactaaga 


cagttggcgt 


tatcgaagaa 


360 


gacgatgtaa 


caggattgac 


tcttattgct 


gaaccagttg 


gtgttgtttg 


tggtattact 


420 


ccaacaacaa 


acccaacatc 


aacagcaatc 


ttcaaatcat 


tgatttcatt 


gaagacacgt 


•480 


aacccaatcg 


tctttgcctt 


ccatccatca 


gcacaagaat 


catctgctca 


tgcagctcgt 


540 


atcgtccgcg 


atgcagctat 


cgcagctggt gctcctgaaa actgtgtgca 


atggattact 


600 


caaccatcta 


tggaagcaac 


aagtgccctt 


atgaaccacg aaggtgttgc 


gacaatcctt 


660 


gcaacaggtg gtaatgccat 


ggttaaggcg gcttattcat 


gtggtaaacc 


agctcttggg 


720 


gtaggtgccg gaaacgttcc 


agcttatgtt 


gaaaaatcag 


caaacattcg 


tcaagcagca 


780 


cacgatatcg 


tcatgtctaa 


atcatttgat 


aacggtatgg 


tctgtgcatc 


tgaacaagca 


840 


gttatcattg ataaagaaat 


ttacgatgaa 


tttgtagcag 


agttcaaatc 


ttaccacact 


900 


tactttgtaa 


acaaaaaaga 


aaaagctctt 


cttgaagagt 


tctgcttcgg 


cgtcaaagca 


960 


aacagcaaaa actgtgctgg 


tgcaaaattg aacgctgaca 


tcgttggtaa 


accagcaact 


1020 


tggattgcag aacaagcagg 


atttacagtt 


ccagaaggaa 


caaacattct 


tgctgcagaa 


1080 


tgtaaagaag 


ttggcgaaaa 


tgagccattg 


actcgtgaaa 


aattgtcacc 


agttattgca 


1140 


gttttgaaat 


ctgaaagccg 


tgaagatggt 


attactaagg 


ctcgtcaaat 


ggttgaattt 


1200 


aacggtcttg 


gacactcagc 


agctatccac 


acagctgacg 


aagaattgac 


taaagaattt 


1260 


ggtaaagctg 


ttaaagctat 


tcgtgttatc 


tgtaactcac 


cttctacttt 


tggtggtatc 


1320 


ggggacgttt 


acaatgcctt 


cttgccatca ttgacacttg gatgtggttc 


ttacggacgc 


1380 


aactcagttg gggataacgt 


tagtgccatt 


aacctcttga atatcaaaaa 


agtcggaaga 


1440 


cggagaaata acatgcaatg 


gatgaaactt 


ccttcaaaaa catactttga 


acgtgattca 


1500 


attcaatacc 


ttcaaaaatg 


tcgtgacgtt 


gaacgtgtca 


tgatcgttac 


tgaccatgcc 


1560 


atggtagagc 


ttggtttcct 


tgatcgtatc 


atcgaacaac 


tggaccttcg 


tcgcaataag 


1620 
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gttgtttacc 


aaatctttgc 


ggatgfcagaa 


ccCTcratccacr 


atatcacaac 


tcrtaaaccat 


1680 


ggtactgaga 


ttatgcgtgc 


ct tcaaacca 


crataccatca 


t ccr c ac t c crcr 


tcrcrtcrcrcftct 

u»y y ^-y y y w 


1740 


ccaatcrcratcf 


ctgccaaagt 


aatcrtcrcrctc 


fcfcctaccracjc! 


r^Hd CI PI CT^3 r3 CJ h 


crcra c 1 1 cc cr t 


1800 


craccfcfccrtcc 


aaaaattcah 


crcrafcafceccrfc 


a a a c cr t~cr e c t~ 


f" r* z\ 7\ rrt* t" c* c* c 


^ t" ore t" i~ crcr t* 
aui.yLUL-yy l— 


1860 


aacr?5acract*a 

Qciy ciay cl^> L_a 


aaf t~ cat* cere 


y d L- <— v — ^CIQL- L» 


auaLu Lyy i— a 


uayyauu L-ya 


ay uaaL>aL<wci 




t fcfccrcccrt" t~a 


fcefcefc era t* aa 


acrfaaaraac 

ay LaaaLaav* 


Pfrtaaflt" arr 
l y LaaaLQ.wv« 


L-act Luy uLy a 


l uau l. t^a l. L-y 






t" crerc a a tc crl* 


a era t~ c c t~ fro t" 
c*y a l» y v_. l, 




a cr i - 1" r* r* a <Trr 


a fc fc h crt- 1 crc t* 
gl. i_ L.y u uy L L. 


^ u *± u 


crctcratactcr 

y uya i»y 


crfca t~crcraecrfc 

y wcl uy y a\^y w 


at"r~crac1~cac 


err* era ca era a cr 
y y c* Lay aay 


v^a. Lauy u ca. 


araaat* crcrc t" 
auaaa uyyu l 


?i on 

^ J.UU 


acr tcrac fcaca 


c t era t era - 1 1 1 


aacacttcaa 


erecafct~aaat~ 


fc crcr t" c fc fc t era 


aaa ul LL.y aa 


91 fin 


agctcagt ta 


acraa t crca era 


ct tccactca 


cert era craaaa 


tcrca ■haRr^crr* 

^ y ^ v-4. uulAw^j V— r 


t hcaaraarr 


2220 


actaatataa 


cctttgccaa 


tgccttccta 


ercrtatfcfcctc 


ac t c a a t cr cr c 


ccataacratt 


2280 


crcrtcrccrcaat 


tccacacaat 


ccaccrcrfcccrt 


acaaatacta 


t c 1 1 cr c 1 1 cc 


ataccrttai"c 


2340 


cgttacaacg 


atacacortcc 


acre taacraca 


crcaacafccrcrc! 


ctaaatacaa 


ctactacccrt - 


2400 


gcagatgaaa 


aataccaaga 


tatcgcacgc 


atgcttggac 


ttccagcttc 


tactccagaa 


2460 


gaaggggttg 


aatcttaege 


aaaagctgtc 


tacgaactcg 


gtgaaegtat 


tgggatccaa 


2520 


atgaatttta 


gagaccaagg 


aattgacgaa 


aaagaatgga 


aagaacattc 


tegtaaatta 


2580 


gccttcctgg 


cttatgaaga 


ccaatgttca 


ccagctaacc 


cacgtcttcc 


aatggtagac 


2640 


catatgcaag 


aaatcatcga 


agatgeatae 


tatggctaca 


aagaaagacc 


aggaegcegt 


2700 


aaataa 












2706 



<210> 179 

<211> 318 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 179 



aagacaaagg 


agaaaacaat 


gaatccaaat 


attacttttt 


taatcatget 


tgtaggtatg 


60 


atggccttga 


tgttctttat 


geaaegttet 


caaaagaaac 


aagctcaaaa 


gcgtatggaa 


120 


agcttaaata 


aactacaaaa 


aggctatgaa 


gtgattacaa 


tcggtggact 


ttatggaaca 


180 


gtcgatgaag 


tagataegga gaagggaaca 


atagttcttg 


aegtagatgg 


agtttacttg 


240 


acttttgaac 


tagctgetat 


caagacagta 


ttaccgctga 


aagaaacagc 


ttcactagaa 


300 
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ggcgcaattg aaaaataa 318 

<210> 180 

<211> 1824 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 180 

AP , t-rTTT~a't~ ere* 


rrna t~ t- a a a t- ex 


y u tCLLccty 


a +* t" a rtrra 4- 4- 
d l Ldyy d L Ld 


4- -a erert^ ¥• t~ a e* ¥• 
LayyLLLauL 


4—4-4- rxert" a p« +* e* 

LCLyyLaCLC 


DU 


4- +- pr t~ A hpar 1 !" 
L Ly L.d LUdL U 


ll L L uuayau 


yauuLu l.uu l 


erersi excrsi fr* T" +■ 

yy dyyaL L L L 


4- erexererT" a rra 

Lcyyy y Ldyd 


4- rT 4- 1 ^,4-4-4-4-4-/-i 

Ly LCLLLLLC 




ar , At"f~T"t"'r*arY 


/"ft* +- pt t~ PT A T~ 


f»apa ere* t~ p» 4* a 


/*■» 4- 4- 4-rraarr 

ULUaLLyaay 


aa+"+-'H^^4~aa 
ddL LLLLLaa 


y dduddLyag 


loU 


d l tyat L uya 


t-ArrrrA f 


t~ -a era a or a e*ere* 
LagaayoCyC 


t~ +- 4~ 4- a 4~ p*prpf a 

LLLLatCyya 


LLyLyCCaCC 


♦* exx~ er*~rt- 4- 4" /^r 




55 t* rrrrl - r* t" +• rrrr 


\rrs> r*r* a t~ rtrr* 


LL.U LaL L.ULU 


4- 4- erett* x* c*ere*e* 
l Ly y l Luy uu 


day du Ld Ly l 


4~ /-»r I - * rxer **> a 4— 4— 

LyuuyydaLL 


■inn 




4~ ere* errxcx e* ex t* 
l Lyuyyyuy l 


u l Lay y u Lit 


a t" rrsi p* r* a a r* t* 
aiyauuaaUL 


trr'af* erst a r*+* 
LU LdLyddLL 


CC LaaCdyy L 




yy y»y l LdLy 


aauu tuay l l 


r«Ar~t"r'r»+'r , A+'* 
uau LUU Uua l 


LLyLLty LLC 


a t* a a ^ f" exexa ex 
dLddLLyydy 


4~ 4- 4- nrrna r*r +* 
LLLyyCdy LL 




y dy y l Luau l 


QU LatttLLUL 


4- ereretem +- t- pt 
LLyyyydLLy 


err* a er\~ 4" 4~ erer t* 

yudy Lctyy u 


T~ e* T~ hair' a a 
LLLLdLULdd 


ar'aa ere* ♦* a a a 
dUadyC La da 


Aftn 


a a A f- rrf t r~ e* 
LLdddLy y uu 


a prf~ 'f* era A exerex 

ay L Lyaayy y 


exsa f~ evert' r* #~ t* t~ 

yd Ly y lu tit 


ULULLdLLLy 


4- stx~ 4~ ere* e*t~ r~ 
CLyLtyCCLt 


C l uyaLCdyL 




LLLLOt LUUd 


4- err- hhahf n rr 


l ay L L L LU Ld 


#t tr rra e*e+ *)r /~* 4" 4™* 
yLyaCCLCLt 


aH" e^e* ^ r*X~ etX" 

aLLuCLULy L 


L LaLLLCLCC 


ouu 


dy L L LddL Ll> 


a +~ prf - r* t" a f~ r* c 
a Ly LL LCtUv<U 


=a4-4- r -.f-4-+-4-4--a 
aLLULLLL Ld 


rrrraarrt'a 4~rrt* 

y y day LaLy l 


4- a ere* a a r*1~ a+~ 
LdyUddU Ld L 


t* rrf* a erne* rtr~ 4~ 
Ly LayyCyCL 


D D U 


r , rrt~r*ArrA r^rr a 


LLLuuuLuy t— 


r«a a rrr" AfTT" f" rr 
uaayuay l uy 


y dLdddd lu l 


eierer a t*r"harrr 

yy y »l uLduy 


a a a rra r^ 4" ♦* pt 
dddy dC l l Ly 


/ U 


rr t- a rrt-t-f-1-i-rr 
y uay llui Ly 


na rrrra exexe** T~ T~ 
y ay y ay yutu 


4- exer i~ H-ppi-p 
Ly y l l luu Ld 


gttcttttga 


ctttctttgt 


CdddLLCaC L 


/ o u 


tatctttttg 


cctatcttat 


eggcttctta 


cttgccagtc 


ttgeagctet 


tgecatgatt 


840 


ctggcggcgc 


gtgtcttaca 


tgaaaagaca 


catcatatac 


aggagtcgaa 


gattatcagc 


900 


tttttagegg 


atactagcta 


tgcggtttat 


cttttccatt 


ggectttcta 


tatcattttc 


960 


tcacagttga 


catcaaatct 


tcttgctgta 


ttactgactc 


tgatttgttc 


ttatggcttt 


1020 


gecagtctgt 


cattttatgt 


attggaacct 


tggattgcag 


gcaagaacac 


acctattgtc 


1080 


caaacccttc 


gtcccctgcc 


ttatattcac 


gcaattcttg 


cagcaggtac 


aggaatcttg 


1140 


accatcattg 


tetgeaeggt 


gaccttgttg 


gcaccacaag 


tgggagcgtt 


tgagacagac 


1200 


ttgactgtca 


atggcttgaa 


geaagctgea 


acaaatattg 


gccagaccaa 


ggtgatggca 


1260 


gaacgggcag 


atgcaaacag 


tttgggaatt 


gctgatggca ctatgttaat 


tggtgactca 


1320 


gtggctttaa 


gggcaaatac 


agcactacag 


acagctcttc 


ctggagcaca 


gattaacgeg 


1380 
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caggtcagcg taacaaccaa gaccgcaaat 


gaaatcatgc taaataatag ccagaataaa 


1440 


tttttaccta agacggtggt cattgcgact 




ttaCaayjat. 


J- -> VJ \J 


gactgggaca gtatcgtgaa aaatcttcct 


aagggacacc atatgatttt 


ggtgactcct 


1560 


tatgagggag ataagacaaa agagacctat 


gccatcgttg agaaggctgc 


tgcctatatg 


1620 


agagaattgg cagagaagac accttacatt 


acgatagcag attggaatca 


agttgcgaaa 


1680 


gagcatccag aaatttgggc tggaacagac 


caggttcatt tcgggagtga 


gagtagcact 


1740 


atcgaagcag gagcaaaatt gtatgcagat 


acgattgcca cagctttgca 


gacagctcaa 


1800 


gacaagccgg ttaaatcaaa ataa 






1824 



<210> 181 
<211> 360 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 181 

atgtcaatta ttttaacaac gatcgttgct ttggagcatt tttacatttt ttatttggaa 60 
agtattgcca cgcaatcaga tgcgactagt cgtgtattta atatggaaaa ggaagaattg 120 
gctcatccgt cagtaagttc attgttcaaa aatcaaggaa tttataaggc tctgctagga 180 
gtctttctct tgtatgtcat ttatttctca cagaatttag aaattgtgac tatttttgtc 240 
ttatttgtga ttggtgctgc gacttacggc tctttaacag cggataaaaa aattattttg 300 
aaacaaggtg gatcagctat tttggccttg attagtattt tactctttaa atacacttga 360 

<210> 182 

<211> 1848 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 182 



tccacagcgg 


cttattccaa gtataccact 


tgggctttgg cagtagctaa 


ctgcgctaaa 


60 


tataatataa 


ggaggagtaa aatgaagaca 


gttcaatttt 


tttggcatta 


ttttaaggtc 


120 


tacaagttct 


catttgtagt tgtcatcctg 


atgattgttc 


tggcgacttt 


tgcccaagcc 


180 


ctctttccag 


tcttttctgg acaagcggtg 


acgcagctag 


ccaatttagt 


tcaagcttat 


240 


caaaatggca 


at ccagaact tgtatggcaa 


agcctatcag 


gaatcatggt 


caatcttggc 


300 


ctgctggttt 


tggttctatt tatctctagt 


gtaatataca 


tgtgtctcat 


gacgcgcgtg 


360 
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attgcagaat 


cgaccaacga 


gatgcgcaaa 


ggcctctttg 


gtaagcttgc 


tcagttgacg 


420 


gtttctttct 


ttgaccgtcg 


acaagatggc 


gatatcctgt 


ctcattttac cagtgatttg 


480 


gataatatcc 


tccaagcctt 


taacgaaagc 


ttgattcagg 


tcatgagcaa 


tattgtttta 


540 


tacattggtc 


tgattcttgt 


catgttttcg 


agaaatgtga 


cgctggctct 


catcaccatt 


600 


gccagcaccc 


cattggcttt 


ccttatgctg 


attttcatcg 


tgaaaatggc 


acgcaaatac 


660 


accaacctcc 


agcagaaaga 


ggtagggaag 


ctcaacgcct 


atatggatga 


gagcatctca 


720 


ggccaaaaag 


ccgtgattgt 


gcaaggaatt 


caagaggata 


tgatggcagg 


atttcttgaa 


780 


caaaatgagc 


gcgtgcgcaa 


ggcaaccttt 


aaaggaagaa 


tgttctcagg 


aattcttttc 


840 


cctgtcatga 


atgggatgag 


cctgattaat 


acagccatcg 


tcatctttgc 


tggttcggct 


900 


gtacttttga 


atgataagtc 


tattgaaaca 


agtacagccc 


taggtttgat 


tgttatgttt 


960 


gcacaatttt 


cacagcagta 


ctaccagcct 


attatccaag 


ttgcagcgag 


ttggggaagc 


1020 


cttcagttgg 


cctttactgg 


agctgaacga 


attcaggaaa 


tgtttgatgc 


agaggaggaa 


1080 


atccgacctg 


aaaaggctcc 


aaccttcact 


aagttgcaag 


aaagtgttga aatcagtcat 


1140 


atcgtttttt 


catacttgcc 


tgataaacct 


attttgaaag 


atgtcagcat 


ttctgcccct 


1200 


aaaggccaga 


tgacagcagt 


tgttgggccg 


acaggttcag 


gaaaaacgac 


tattatgaac 


1260 


ctcatcaatc 


gcttttatga 


tgttgatgct 


ggtggtattt 


attttgatgg 


taaagacatt 


1320 


cgtggctatg 


acttagatag 


tcttagaagc 


aaggtgggaa 


ttgtattgca 


agattcggtc 


1380 


ttgtttagcg 


gaacgattag 


agacaatatc 


cgatttggtg 


tgccagatgc 


tagtcaggaa 


1440 


atggttgagg 


tagcagcaaa 


agcaacccac 


attcacgact 


atatcgaaag 


tttgcctgat 


1500 


aagtacgata 


ctcttattga 


tgatgaccag 


agcatctttt 


caacagggca gaagcaattg 


1560 


atttcaatcg 


ctcgaaccct 


gatgacagat 


ccagaagttc 


tcattctcga 


tgaagcaact 


1620 


tcaaacgtag 


atacggtgac 


agaaagcaag 


attcagcatg 


ccatggaggt 


ggttgtagca 


1680 


ggtagaacta 


gtttcgtcat 


tgcccaccgc 


ttgaaaacca 


ttctcaatgc 


agatcagatt 


1740 


attgtcctta 


aagatggaga 


agtcattgaa 


cgtggtaacc 


accatgaact 


tttgaagcta 


1800 


ggtggctttt 


attcagaact 


ctatcacaat 


caatttgttt 


tcgaataa 




1848 



<210> 183 

<211> 768 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 183 
aaggagcttc 


ctagtatggg 


aacattttca 


gtcagacacc 


t agac 1 1 a 1 1 


1 1 ac gggga t 


60 


tttcaagcct 


taaaaaatat 


ttcgattcaa 


ttaccagaaa 


crac acra 1 1 a r* 


tcrccttcrata 

W y W> W W WJ W 


120 


ggcccatctg 


gttgtggcaa 


atcaactttt 


ctaaaaaccc 


ttaacccrcrat 


craaccratttcr 


180 


attccttctt 

W W W« W W W V-^ w w 


occahat tcra 

J^J W» w W» W W W W WJ <-A 


a ctcsc c a a cr fc c 


ctrt*t*/3 era t cr 


= rrr 1 aanfl f- = f- 
ayoaciyciua u 


c uauay tayL> 


^ *± u 


aaattcaacc 


ttaatcagct 


accrtaacrcicrt 

t - M ~ y i» t-* ^* 53 W v« 


cr t a crcr era t crcr 

y *-»»y yy » *-~y y 


tfct t* t~ raaca 


crrptaatrrr 
yvu »— cia L.v_t^>v_, 


300 


tttcrccatcrt 

WWW W "W- w> w w 


c tat c tat era 

w* W W- w w* W WJ l-A 


taaccrtcrcrc t 


+■ atTyefcccaa 

ou. y y ^«^v>a.ci 


rrrra nara t*nrr 
yyataLa Lyy 


UQL. *— y ciy dv_- 


J Xj \J 


aaaaaacaat 


tagatgeett 


acrtQcracraaa 

*-*53 »~y 57 ^55 L *<* 1 * 


tct ttaaaacr 


crcrcr r* a err* c a t 


w L-y y y aay aa 


420 


gtcaaagatg 


atcttaaaaa 


gagtgccatg 


tccttatctg 


geggtcagea 


gcaacgcctt 


480 


tgcattgcgc 


gagctttagc 


agtagaacct 


gatattctgt 


taatggatga 


gccgacttca 


540 


gccttagacc 


ctatctccac 


tttaaaaatt 


gaagacctca 


ttcagcaact 


aaaaaaggat 


600 


tatacgatta 


tcattgttac 


ccataacatg 


caacaaoctt 


caccrtat ttc* 


Qy Q. LQCluOv v- 


660 


gcttttttct 


taacaggaga 


aatttgcgaa 


tttggagata 


ccgttgacgt 


gtttaccaat 


720 


ccaaaagatc 


agegcacaga 


agactatatt 


teaggaeggt 


teggataa 




m 768 


<210> 184 
<211> 681 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 184 

ttgatgaagg aaatctttga 


tagaegttae 


cctcrtcraccra 


atttcttcct 

WJ WWW W' w w W* w 


c 1 1 a crfc tracer 


60 


gccttggtat 


ttttactaat 


gttggtcact 


cr c acrcrc crcraa 


actttcracscr 

w*w w w wv w- wl wj 


Qcrcacrataca 


120 


ttatttcgat 


ttggagccat gtatgggcca 


gctattcgcc 


tctt tcccga 


crcacrcr 1 1 1 crcr 

53 y l» y y 


180 


cgtctcttgt 


ctgccatttt 


tgttcatatt 


crcr a t crcrcr aac 


atttcattgt 


taatatactt 

w W WV W *w w w 


240 


tcactttatt 


atcttggaag gcaggtagag 


gagattttcg 


gttctaagca 


gtttttcttt 


300 


ctctatcttt 


tatcaggaat 


gatgggcaat 


ctctttgttt 


ttgtatttag 


tcctaaatcc 


360 


ttagcagcag gcgcctctac 


ctctctttat 


gggctatttg 


ccgegattat 


tgttcttcgc 


420 


tatgcaactc gcaatcctta tatccaacag 


ctagggcaat 


cctatctgac 


actttttgtg 


480 


gttaacatta 


ttggaagtgt 


tctgattcca 


ggaatcagee 


tagcaggeca 


tatcggtggt 


540 


gcagttggtg gcgcatttct 


agcagttatc 


tttccagtta 


gaggagaaaa 


aeggatgtat 


600 
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aacaccagcc 


agagattagg 


agcggtagtc 


ttgttcgtag 


gactcgccat 


tttgcttttc 


660 


tacaagggaa 


tgggattgtg 


a 








681 


<210> 185 
<211> 789 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 185 
aaaatcatac 


ctaaaaacag 


• 

acaaaaaggt 


ttcaaatttg 


aggccttttt 


tggtagaata 


60 


ggtatcatta 


taacgaacca 


ggaggcacct 


atgactgcta caaaaatgaa cgctcaagaa 


120 


attatccaat 


ttatcgccaa 


tgctgaaaag 


aaaaccagtg 


tcaaagtaac 


ctttgagggg 


180 


caactcgcaa 


ctgctgtgcc 


tagctctgtt 


gtcaaactag 


gaaatgtcct 


attcggagac 


240 


tyyaayydty 


tygctccyct 


tcttgaaggt 


ttggtagaaa 


atcaagatta 


tgttgtcgag 


300 


caagatgctc 


gtaattctgc 


agttcctttg 


ctagataagc 


gtgctatcaa 


cgctcgtatc 


360 


gagccaggtg 


cgattatccg 


tgaccaggtg 


gaaattggtg 


acaatgctgt 


tatcatgatg 


420 


ggatctgtta 


tcaatatcgg 


tgctgaaatc 


ggtgctggaa 


ccatgattga catgggtgcc 


480 


atccttggtg 


gccgtgccat 


cgttggaaaa 


aatagccacg ttggtgcagg tgcagttttg 


540 


gcaggtgtga 


ttgagccagc 


tagtgctgaa 


ccagtccgtg; 


tcggagacaa 


tgttcttatc 


600 


ggtgctaatg 


cagtggttat 


cgaaggagtc 


caaatcggta 


gtggttcagt 


tgtcgcagca 


660 


ggagctattg 


ttacccaaga 


tgtcccagaa 


aacgtggtag 


tagcaggtgt 


tccagctcgt 


720 


attatcaaag 


aaattgatgc 


ccaaactcaa 


caaaaaacag 


cgctagagga 


tgcgcttcgt 


780 


accttgtaa 












TOO 


<210> 186 
<211> 1203 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 186 
aggtcacagg 


ttcgactgtt 


accagctatt 


gggctaataa 


gtcaggagcg 


ccagcgacaa 


60 


gttatcgctt 


tgctattggc 


ggaagtgatg 


cggattatca 


gaatgcttgg 


tctagtattg 


120 


tggggagtct 


accaactcca 


tccagctcca 


gcagttcaag 


tagtagttct 


agcgatagca 


180 


gtaactcaag 


tactacacga 


ccttcttctt 


caagggcgag 


acgataattc 


tctaaatgaa 


240 


gtggccaatc 


aatggattgc 


cacttttttc 


ctttcgtgtt 


acaataaggg 


tatgaatcag 


300 
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tatcagaaaa 


agattgttaa 


cggaaaaatt 


tattcgctcc 


tatccggctt 


aat at crocr era. 


360 


a t c tgtggaa 


1 1 1 1 aggaga 


gtact tcfctfc 


actcattahc 


acrcrfc crt c t fc c 


orcrcrc! fc crora fc fc 

yyywi^yyaL» 


420 


acctctatgc 


gtttgacact 


or crc acrorcracr fc 

yy<-wyyyt*y u 


f* fc fc ft t" art" <"*a 


fc t" fc rrrrfc r* fc rrr*" 
u» l» uyy L^Lyu 


aa LaLaQ Ltd 


*± 0 u 


aaatccyraao 


t crc fc a cr a fc a t* 


fc t" CTrrc rr a <ta o 
t'^yy^y a y aw 


a a rr j-» aaasf f 


ra 4— rrr*r*c* 4- T™ 
CtU LL.yULtLL. 


+- 4- +- ryr* 4- 23 4- 


D*±U 


crctafcfcfctcrcr 


crcrafctttttc 

y y a i« u. l> i— 0 w 


acrfcfc facrfcafc 


ttt-M-rhair 

L. l_ LLLUUuLL 


l. w uy ty Lay a 


ataCtCaaat 


DUU 


octacoacacr 




ararri*h t*a 4-4- 
aw ay w V- i^a l. l> 


aytLt uy uw u 




4~ 4- a j^* a a ^ ere^ 
tLaCaaLCyC 


DO U 


tfccrafcfctatc 


a a A a a r» rra nr* 
aaaaa w y ay w 


y u^aaaaayo 


y w i-y ULLLLL 


auy LLUCyy t 


4~ trr* a 4~ rrr* 4~ 

tyCCauycty 


•7*5 n 


rr rr t or fc fc fc crc fc 


4- rr A 4- fTfTf^/*T A r"» 

t-y a uyy ^y aw 


ana rrncm rr» r» 
aaay y y ay aw 


r , t~r , t~r*r"r«ja]rT4- 
w i~ w uw Ltay i_ 




yccyctayCt 


/ O U 


cttataacao 


crtttcfctcracr 

y uL.uyuuyay 


fc cr c* c a fc crcrer fc 


cr 1 fc a t or fc fc t- a 


a h rrt- 1- a t- r* 1- f- 


/-»-/-« pr , r , aapr , t" 
ytLLuaaut u 




1 fc 1 gc t aagc 


crfctafccrcfttfc 


tcrttcctaccr 


or fc fc crcr or t crcr cr 


rrrra t~ rra t~ +~ 1~ t~ 


y y way y uuty 




tttagcaatg 


tcctctcgcc 


ggtttatcag 


ctttccttta 


ctcttgatat 


ttggagtatc 


960 


ttgatttgcc 


tcattatcgc 


tttctttgga 


acggcttttg 


cttttttcat 


ttccatgaag 


1020 


gctgtgtcct 


tggtttctcc 


tttggtggtt 


gccgttatca 


gtgccagtga 


acctctctct 


1080 


tctgctctct 


tgagtgtttt 


gttcttagga 


u uay tay Lyy 


af-f- sTfff* f~ 


ccttctayct 


1 1 An 


atagccttga 


ttattttacc 


catgatattt 


ttgtctatag 


aagaagcgaa 


agaaagtaga 


1200 


taa 












1203 


<210> 187 
<211> 588 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 187 
aaaggagaaa 


agctcatgaa 


caaattaatg 


aaatttattt 


COCTttttfctt 
v»yy <— c ^ i_ l_ u. 


y aw y ucaa u u 


fiO 


gtgttaattg 


tatcagcgat 


tccaagtgtt 


tcagctgtat 


a rrrf "t~ t" c t* rra 
dwy ^ — u» y a. 




190 


caaattgaaa 


caaatatgga 


acttcaacct 


gtcacttctc 


taacagaaga 


acaaatcaat 


180 


acacttgcaa 


acgaaatcca 


atcttttcat 


ccagacgtct 


cacaacaatg 


gatcaaagaa 


240 


gtaattaacc 


gacaattaca 


aggcgattat 


acaatcccac 


ctacatactc 


tccatttaga 


300 


gcagtttggc aaggtattac agttaatcaa atgggtgctc 


tattagatac 


tgeaataget 


360 


ttagcattag gaggaactac 


tgcaggcctt 


gcaaatctaa 


ttaaagtaaa 


aggaaaacat 


420 


gcagcaaaaa gtgctattcg 


ttcagcaatt 


tctagatatc 


taggtagttg 


gtttgtaaat 


480 



-147- 



WO 02/083855 



PCT/US02/11524 



gatgttgctt 


tagaattcgc 


tatgaattta 


ttatcaccgg 


ggacttattt 


agcacaatta 


540 


tgggataaaa 


atgatgccat 


tcctaacaac 


ggaaggatta 


acttttaa 




588 


<210> 188 
<211> 1314 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 188 
tatcctatga 


aaggagttaa 


tatggaaaag 


caacaaccta 


gtaaagcagc 


cctgctgtct 




atcattcctg 


ggttaggaca 


gatttacaat 


■a q' --s ^ Q ^ ^ q ~\ 

aaaCaaaaay 


ccaaaggu u u 


4--a4-/~«4-4-*-****4-4- 


ion 


ggtgtaacca 


tcgtatttgt 


cctttacttc 




CddCCCCLya 


aU UydyCadC 


1 nn 


ctcatcactc 


ttggtgacaa 


accaggtcgt 


*ts» 4* o id 4~ 4~ f r^r* 


4-r>4-4- hnfrrr*f 


<™r a 4~ 4* nrr+^/Yvrf - 

yatucy tygt 




gccttccatc 


taatctttgt 


aatcgtttat 




ct L. LLC CC.c3.cia. 


4~ 4* sod rrz* 4~ 




gcacatacga 


ttgcaaaacg 


cattaacaat 


/rrrsa s 4- 4" /**• s rr 


4- r** #-» s* rr/~+ sa 
LtCCaCyCaC 


s 4— a a rvsx 

ciC uCcldciy ciC 


^ fin 


atgatcaaag 


ggatttatga 


aaatggcttc 


«""• 4* 4~ a <■« 4" *"* 4- 


4* rf 4" j"t a +» 4~ /~t#^ 

LyauCaLuCC 




n 

f±Z u 


gccatgacct 


tcgcgattat 


cttcccagtt 


^ 4— 4~ a « ^— < -f— 

aLCyUaaCCU 


+™ z^r ^ 4"* /ra 4* f***m 

ugatyaLCyC 


4— 4" 4*- ^ (T^i i~* w*\ y— «» 


21 a n 


tacgacttcc 


aacacttgcc 


accaaacaag 


UtyttyyaCu 


ggg t ugg u c t 


yaCCaaCLtt 


C/ft 


acaaacattt 


ggagcttgag 


taccttccgt 


^ ^r/*i <^ ^ 4- ^ 

tcuyCCLtuy 


«~r4- 4-/">+-/-*+-4~#'-«4- 


CCCULyyaCt 


ouu 


atcatttggg 


ctttggcagc 


ttctacttta 


*"« a a ia 4/* nrv4- 

CaaaCCyLaa 


-{- f-^r^f +- ,— +- +- 
LUyyUauCLt 


CdCayCtdUC 


OOU 


attgccaacc 


aaccatttat 


caaaggaaaa 


y^/T4~ a 4* i-* 4~ 4- 4~ #t 

CytatCttty 


rr+- rrf- fafffh 
yLyttaULLC 


/~* 4" 4" ^4* 4~ r* 4~ 


ion 


tgggctgtcc 


cagccttcat 


cactatcttg 


acattctcaa 


*-\ /~* 4— <-r+- 4— «*» ~> 

acaLytcLda 


/-» — i 4/» ^>r4— 4r- 

cyauayLyLC 


/ OU 


ggtgctatca 


acactcaagt 


attgccaatc 


ttggctaaat 


+- r<r-*+- t- 4- 4- 
tCCCLCCttt 


#^ 4" 4* rra 4- /rrra 




gctcttattc 


cttggaaaac 


agacccaact 


tggactaaga 


4* 4* rrr* r** 4" 4" *ts 4~ 

LtyccutyaL 


4" a 4* fTa 4" rrr* a a 


Qnn 


ggttggctcg 


gattcccata 


catctacgtt 


ctgaccttgg 


n 1 ~% 4™ ^» 4" 4" ^r^t *— * 

yCatCLtyCa 


a 4™ ^— 1 4"at"ff< 4~ 
aLCLdLLCCL 


q fin 
you 


aacgaccttt 


acgaagcagc 


ttatattgac 


ggtgccaacg 


cttggcaaaa 


attccgcaac 


1020 


atcactttcc 


caatgatttt 


ggctgttgcg gcacctactt 


tgattagcca 


atacaccttc 


1080 


aactttaaca 


acttctctat 


catgtacctc 


ttcaatggtg 


gaggacctgg 


tagtgtcgga 


1140 


ggtggagctg 


gttcaaccga 


tatcttgatc 


tcatggatct 


accgtttgac 


aacaggtaca 


1200 


tctcctcaat 


actcaatggc 


ggcagctgtt 


accttgatta 


tctctatcat 


tgtcatctca 


1260 


atctctatga 


tcgcattcaa 


gaaactacac 


gcatttgata 


tggaggacgt 


ctaa 


1314 
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<210> 189 

<211> 888 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 189 
tcgcattcaa 


aaaactacac 


gcatttgata 


tggaggacgt 


ctaacrafcrraa 


uaa<^ \— ciu i— l. 


fin 


aaactcaaac 


crta.oactaac 


tcaaagcctt 


acttaccttt 


a c a tr era i~ t~ era 




1 9(1 

d, c* VJ 


gtaattatct 


atccactatt 


gattaccatt 


atgtcagcct 


t" fcaaaefcaerer 

L<u.uay a.vj y 


tr a a rrtr r» t* r* a 


1 AO 

-LOW 


gcctttaaac 


taga tac taa 


tatcgacctc 


aattttgata 


flr , ht"t*aaa act 




94.0 

j& ** V/ 


gaaaccttgt 


acggtacttg 


gtacctcaac 


actttgatta 


tcaccttaat 


t a c c a t* act c t 


300 


gt tcaaacaa 


gtatcatcgt 


acttgctggt 


tatgcttaca 








cgtaaacaaa 


gtttggtctt 


cttcttgatc 


atccaaatgg 


tgecaactat 


ggccgctttg 


420 


acagccttct 


tcgttatggc 


gcttatgttg aacgccctta 


accacaactg 


gttcctcatc 


480 


ttcctctacg 


ttggtggtgg 


tatcccgatg aatgcttggc 


tcatgaaagg 


ctacttcgat 


540 


acagtgccaa 


tgtctttaga 


cgaatctgca 


aaac taga eg 


cf f~ err* a act ^ 






ttctggcaaa 


ttgttctacc 


acttgttcgc 


ccaatggttg 


ccgtacaagc 


tctctgggcc 


660 


ttcatgggac 


ctttcgggga 


ctacatcctc 


tctagtttct 


tgcttcgtga 


gaaagaatac 


720 


tttactgttg 


ccgtaggtct 


ccaaaccttc 


gttaacaatg 


cgaaaaactt 


gaagattgee 


780 


tacttctcag 


caggtgctat 


cctcatcgcc 


cttccaatct 


gtattctctt 


cttcttccta 


840 


caaaagaact 


ttgtttcagg 


acttacaagt 


ggtggcgaca 


agggataa 




888 


<210> 190 
<211> 825 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 190 
aaaacacctt 


ttagaaagat 


acctatgctt 


ccatatccat 


tttcctattt 


ttcaagtatt 


60 


tggggggttc 


gtaagcccct 


gtccaaacgt 


ttcgagctca 


actggtttca acttctcttt 


120 


accagtatct 


tccttatcag 


cttgtctatg 


gtacccattg 


ctatccaaaa 


cagctcccag 


180 


gagacctatc 


cgctagaaac 


ttttatcgat 


aatgtctatg 


aacctctgac 


agataaggtt 


240 


gtccaggatc 


tctctgaaca 


tgctacaatt 


gtcgatggca 


cattaactta 


tactggaaca 


300 
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gctagtcaag 


ccccttctgt 


tgtgattggt 


ccaagtcaaa 


tcaaggaatt 


acctaaggac 


360 


ttgcaactgc 


atttcgatac 


aaatgagcta 


gtcatcagca 


aggaaagcaa 


ggaactgacc 


420 


cgcatctctt 


accgagccat 


tcagactgag 


agtttcaaaa 


gcaaagacag 


cttgacccaa 


480 


gcaatttcta 


aagactggta 


ccaacaaaat 


cgtgtctata 


tcagcctctt 


cctagttctc 


540 


ggtgcgagct 


tcctctttgg 


tttgaatttc 


tttatcgtct 


ctcttggagc 


tagctttctc 


600 


ctttatatca 


ccaaaagatc 


acgcctcttt 


tcatttaata 


cctttaaaga 


gtgctaccat 


660 


tttatcttga 


actgtttagg 


attgccgact 


ctgattacac 


ttattttggg 


attatttggc 


720 


caaaatatga 


caaccctgat 


tactgtacaa 


aatattcttt 


ttgttctgta 


tctggtcact 


780 


atcttttata 


aaacacattt 


ccgtgatcca 


aattaccata 


aatag 




O 1 c 


<210> 191 
<211> 948 . 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 191 
aagaagatga 


aacaaacaaa 


acgaattaag 


cggtggcgct 


attatctgcg 


ccgctttgct 


60 


tatcagataa 


aaattttacg 


tgtcttacaa 


agtatctctc 


gagaaaagta 


tgatgagaag 


120 


atttcggcct 


ctctggtcta 


tggtttttta 


tcagcagtag 


cagttaattt 


ctttttccaa 


180 


ccagggcatg 


tgtattcgag 


tggtgcaaca 


ggtctggcac 


agattatctc 


tgccttgagt 


240 


aatcactggt 


ttggttttca 


tattccgatt 


tcgctaagct. 


tctacgccat 


taacttccct 


300 


ttgatggtct 


tagcttggta 


tcagattggc 


cataagttca 


ccgtctttac 


ctttatcacg 


360 


gtatctatga 


gttccttctt 


tatccagttt 


gtccctgtgg 


caaccttgac 


agaggatccc 


420 


attatcaatt 


ccctttttgg 


gggtgttgtt 


atgggtttgg 


ggattggttt 


tgctcttcga 


480 


aacaatatct 


ccagtggtgg 


gacggatatc 


gtcagcctga 


ctattcgtaa 


gaaaacgggt 


540 


aagaatgtcg 


gtagtatttc 


tttcttggta 


aatggaacta 


tcatgctgat 


agcaggtttg 


600 


acctttggtt 


ggaaatacgc 


tctttattct 


atgattacca 


tctttgtctc 


tagccgtgtg 


660 


acagacgcag 


tctttactaa 


gcaaaagcgt 


atgcaggcca 


tgattgtgac 


aaatcatcca 


720 


gagaaggtaa 


ttgaaaaaat 


ccataaaaaa 


ttgcaccgcg 


gagcaaccat 


gatccacgat 


780 


gcagaaggaa 


cctataatca 


cgagagaaag 


gcagttttaa 


tcactgtcat 


tacacgtgca 


840 


gagtttaatg 


aatttaaaca 


gattatgaca 


caagtggatc 
-150- 


caagctcctt 


tgtctctgtc 


900 
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tcggaaaatg 


ttcatattct 


aggaagattt 


y L~ L.y CLy CX L»CL.y 


d u>cLd l. Lay 




-7 O 


<210> 192 
<211> 282 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 192 
tttagtcggc 


tttttgatga 


ttctcatgct 


ataatagagt 


caggaggtca 


catgaaacga 


60 


gtaattttat 


tagcagtgat 


tcaggcagtc 


gttctatttt 


tcatcattgg 


agcgctagct 


120 


tatgccttca 


aaggcgattt 


cttctataac 


tatctagcag 


ttgtctttgc 


tcctattgca 


180 


ggtgtactgc 


gttttgggac 


ggcttacata 


acggaaattg 


tcttgcctcg 


aaaggcagcc 


240 


gaaatcgctg 


aaaagcgtaa 


agcaggcaaa 


Q Q 4"^ ^ a q q V~ 


aa 




O Q O 


<210> 193 
<211> 840 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 193 
tttggaacag 


agttttcgaa 


ttttattcca 


attacaccaa 


tatgtcttac 


cagccttata 


60 


tatttttctt 


attatcattt 


ctttcttgac 


aggagagatt 


cagttactag 


ctttcttgct 


120 


tgtaggagcc 


atccatgttt 


atatcaatgt 


gatgcagtta 


cctatggtaa 


aacgttattt 


180 


caaataaagg 


agttatctat 


gaaattactt 


aaaaaccttg gctggattct 


tctagccctt 


240 


ctatcctttt 


tatttatcta 


tggctttatt 


caggggctcg cgactgcgtc 


gcttgcttta 


300 


ggcgcttcac 


cctatgctgt 


tactctactc 


tatgtggcct 


tggctggagt 


atatgtgtac 


360 


ggcatttaca 


aatggtatca 


gaaggctcct 


gttcatattg 


agaagagcgg 


ctttaatcga 


420 


tttatttggc 


ttcctgtctt 


ggtttggttc 


ttatctctgg 


tcgttcaatt 


cttcttgcca 


480 


gatgatcctt 


cagtaaatca 


gcaaatagcg 


acagacttga 


ccttgtctca 


accacttttc 


540 


tcattctttg 


ctgtggttat 


ttttgctcct 


ttgacggaag agattgtttt 


tagagggatg 


600 


ttagcacgct 


atctctttcc 


taagcaggac 


aatagtaaac 


gaaccctgat 


ttttcttctg 


660 


gtatctagtc 


ttctatttgc 


cttgattcat 


tttccaggtg atgtgcaaca 


attttttgtc 


720 


tattttagcc 


ttggttttag 


tttgggtttg 


gcttacatta gcagaaaagg 


tctggtctac 


780 


agtatttctc 


ttcacgcttt 


gaataattta 


gtcggctttt 


tgatgattct 


catgctataa 


840 
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<210> 194 

<211> 717 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 194 



attgttattt 


ttgatgtcta 


ttgtcttggg 


gggttcttgg 


gcatgtttgt 


agggatgttt 


60 


aaggcacgtg 


tcgaatccca 


cgaaattatt 


ttagatgtaa aagccttgat 


gccatggata 


120 


tcagctattt 


gtttactgat 


aggtttcatt 


agtatgtttt 


tgactttcaa 


tttcttaaag 


180 


aaaagcagaa 


aatttcattc 


tttgtatcaa 


gaggaaatgg 


atgacgatct 


gaatgaaacc 


240 


tattatgtgc 


aaatgtatcg 


gaatcttgag 


tttggaacca 


ttgcttttaa 


tattacaggt 


300 


gtagcgattc 


cattggctat 


ttttatttca 


ttaagtgagg 


tgattatatt 


gcatacaaac 


360 


cctcaaacat 


ttttcctttc 


tttcttactc 


tttgtggtat 


tcttagtcgc 


tcaaaaatct 


420 


ctttttaaaa 


ccattgcgat 


tgttcgtcag tttgatttgg aatttttcgc 


tacaccaaag 


480 


gatgtcttga 


actatataaa 


ttcttatgat 


gaaggggagc 


gtcaggctaa 


tttggaacag 


540 


agttttcgaa 


ttttattcca 


attacaccaa 


tatgtcttac 


cagcct.tata 


tatttttctt 


600 


attatcattt 


ctttcttgac 


aggagagatt 


cagttactag 


ctttcttgct 


tgtaggagcc 


660 


atccatgttt 


atatcaatgt 


gatgcagtta 


cctatggtaa 


aacgttattt 


caaataa 


717 



<210> 195 
<211> 1866 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 195 

atgaaaaaaa ctacaatatt atcattaact acagctgcgg ttattttagc agcatatgtc 60 
cctaatgaac caatcctagc agatactcct agttcggaag taatcaaaga gactaaagtt 120 
ggaagtatta ttcaacaaaa taatatcaaa tataaggttc taactgtaga aggtaacata 180 
ggaactgttc aagtgggtaa tggagttact cctgtagagt ttgaagctgg tcaagatgga 240 
aaaccattca cgattcctac aaaaatcaca gtaggtgata aagtatttac cgttactgaa 300 
gtagctagtc aagcttttag ttattatcca gatgaaacag gtagaattgt ctactatcct 360 
agctctatta ctatcccatc aagcataaaa aaaatacaaa aaaaaggctt ccatggaagt 420 
aaagctaaaa ctattatttt tgacaaaggc agtcagctgg agaaaattga agatagagct 480 
tttgattttt ctgaattaga agagattgaa ttgcctgcat ctctagaata tattggaaca 540 
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agtgcatttt 


cttttagtca 


aaaattgaaa 


aagctaacct 


tttcctcaag 


ttcaaaatta 


600 


gaattaatat 


cacatgaggc 


ttttgctaat 


ttatcaaatt 


tagagaaact 


aacattacca 


660 


aaatcggtta 


aaacattagg 


aagtaatcta 


tttagactca 


ctactagctt 


aaaacatgtt 


720 


gatgttgaag aaggaaatga 


atcgtttgcc 


tcagttgatg 


gtgttttgtt 


ttcaaaagat 


780 


aaaacccaat 


taatttatta 


tccaagtcaa 


aaaaatgacg 


aaagttataa 


aacgcctaag 


840 


gagacaaaag 


aacttgcatc 


atattcgttt 


aataaaaatt 


cttacttgaa 


aaaactcgaa 


900 


ttgaatgaag 


gtttagaaaa 


aatcggtact 


tttgcatttg 


cagatgcgat 


taaacttgaa 


960 


gaaattagct 


taccaaatag 


tttagaaact 


attgaacgtt 


tagcctttta 


cggtaattta 


1020 


gaattaaaag aacttatatt 


accagataat 


gttaaaaatt 


ttggtaaaca 


cgttatgaac 


1080 


ggtttaccaa 


aattaaaaag 


tttaacaatt 


ggtaataata 


tcaactcatt 


gccgtccttc 


1140 


ttcctaagtg 


gcgtcttaga 


ttcattaaag 


gaaattcata 


ttaagaataa 


aagtacagag 


1200 


ttttctgtga 


aaaaagatac 


atttgcaatt 


cctgaaactg 


ttaagttcta 


tgtaacatca 


1260 


gaacatataa 


aagatgttct 


taaatcaaat 


ttatctacta 


gtaatgatat 


cattgttgaa 


1320 


aaagtagata 


atataaaaca 


agaaactgat 


gtagctaaac 


ctaaaaagaa 


ttctaatcag 


1380 


ggagtagttg 


gttgggttaa 


agacaaaggt 


ttatggtatt 


acttaaacga 


atcaggttca 


1440 


atggctactg 


gttgggttaa 


agacaaaggt 


ttatggtatt 


acttaaacga 


atcaggttca 


1500 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtact 


acttaaatga 


atcaggttca 


1560 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtatt 


acttaaacga 


atcaggttca 


1620 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtact 


acttaaatga 


atcaggttca 


1680 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtatt 


acttaaatga 


atcaggttca 


1740 


atggctactg 


gttgggttac 


agtttctggt 


aaatggtact 


atacctataa 


ttcaggagat 


1800 


ttattagtaa 


acacgactac 


acccgatggc 


tatcgagtca 


atgctaacgg 


tgagtgggta 


1860 


ggatag 












1866 



<210> 196 
<211> 1185 
<212> DMA 

<213> Streptococcus pneumoniae 
<400> 196 

atagatagcg cggaggcgca ggaggaaaat tatatggcta tattttatgt tccggcagtc 60 
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aaccttattg 


gaaaaggtgt 


tgtaaatgaa 


gtgggtcctt 


atatcaagga 


acttggctat 


120 


aaaaaggcac 


ttttggtgac 


agataagtac 


atcgaaggca 


gtgatatttt 


acctaagact 


180 


ttaaaaccac 


tggatacaga 


aggaatcgaa 


tatgtcatct 


ttagcgatgt 


agagecaaac 


240 


cctacttgta 


aaaatgtcac 


agatggggta 


gctgctttgc 


aagaacatgg 


ctgtgacttt 


« 300 


atcatcagtc 


ttggcggggg 


ttctccacag 


gatgcagcta 


gttgtatttc 


tatcatggct 


360 


acaaatggtg 


gaaaaccaca 


ggattatgaa 


gggcttcata 


agtctgctaa aaaaggcttg 


420 


ccagttgtgg 


ctatcaatac 


aacggcaggt 


acatcagcag 


aaattaccat 


taactatgtg 


480 


attactgatg 


aagaacgcaa 


ggttaagatg 


gtaatggttg 


acaagaatag ccttgctctt 


540 


atctctgtta 


atgaccctga 


actcatgctt 


tccaaaccta 


aaggcctgac 


tgetgetact 


600 


ggtatggatg 


ctctgactca 


tgctgttgaa 


gctttggtaa 


cacctggtgc 


ttatgatgta 


660 


accaagaaac 


tgtctattgg 


tgctattgag 


cttatcaagg 


aatatcttcc 


tcgtgctgta 


720 


gaaaatggac 


atgatattga 


agcgcgtgaa 


ggtatggtca 


atgccatctt 


ccttggtggt 


780 


atgagcttta 


ataatgctgg 


tcttggctat 


gttcactcaa 


tggct caeca acteggtgea 


840 


gtatataatt 


tgccacatgg 


cgtgtgctgt 


gccatgttgc 


taccagttat 


agaacgtgaa 


900 


aatgctaaac 


gtgtaccaga 


agctttccgc 


aatgttgcca 


aagccttggg 


acttcatgta 


960 


gaaggtaaat 


cagatcaaga 


atgtgccgat 


tatgcgattg 


ctgagattga gaagctttct 


1020 


gagacagtag 


gtattcctaa 


gaaactgact 


gaacttggta 


ttgaagaaaa 


agatttcgac 


1080 


tttgaatacc 


tttctaagaa 


tgccttgatt 


gatgcctgcg 


caccaggaaa 


tccatttatg 


1140 


ccaaccttag 


aagaaacgat 


tgccttttat 


aaagagttat 


tttag 




1185 



<210> 197 

<211> 783 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 197 



gaggagctta 


tgataaaaga 


tgaacgtgta 


cttgaattga 


ttgaaattat 


caaaaagaaa 


60 


aaaagaattg 


cegtaaaaga 


gctggcagaa 


atcactttct 


ccagcacaag 


taccttacgt 


120 


cgtgatttaa 


ttttcttaga 


aaatcaaggt 


cttatcaaaa 


gaaagcaegg 


ataegtgace 


180 


ctgtcctcta 


tgaacacaat 


tgaactttct 


catcaaatac 


gtgaaggaga 


aagtactagg 


240 


caaaaaagac 


taategctag tetegctaaa 


gactttattc 


ggtctggtat 


gtgtatctat 


300 
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ctagattcta 


gtactactgt 


ctacgaactc 


tgtccctatc 


tttctgaact tgataatttg 


360 


attattttta 


caaatggttt 


acatactgca 


caaaccctat 


ctgaaactgt taaagatagc 


420 


tccaaaatct 


ttatcacatc 


tggcgaggtc 


aaacatcaat 


cctgttccgt ggtcaactat 


480 


gataaggaaa 


attctttatt 


agatcatttt 


aatatcgatt 


tagcattttg ttcagcaaga 


540 


ggtattgatg 


accaatatgt 


ttatgaagct 


tctctcagcc 


aagctatttc aaaaaagaat 


600 


attattgaca 


aagcccatga 


aaccatctta 


ctgattgata gttctaaatt ttacaagact 


660 


ggatttttta 


aaattaatcc 


cctctccaaa 


tacacaacct 


ttatttcaga caccgtgcca 


720 


gatcaaaaat 


tattagacgc 


agtcgaatta 


tttgatggag aatgggtttc tgatattcaa 


780 


tga 










783 



<210> 198 

<211> 870 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 198 



tccgtaacca 


agactcgcca 


tggcgttgtt 


tcaatgttca 


tgagaatggc caggaggtgg 


60 


gccatgctta 


gtttattatc 


ttacgacttt 


atacaacgcg 


cctttttggc 


ggttattgct 


120 


atgagtcttt 


tctcaccggt 


attgggaacc 


ttcctcatct 


tgcgtcgtca gagtttgatg 


180 


agtgataccc 


ttagccacgt 


ctcactttca 


ggtgtagcct 


ttggtctggt 


tttggggatt 


240 


tctccaactg 


tttctactat 


tgccattgtc 


ttgattgcgg 


cggtctttct 


ggagtatctc 


300 


cgtacggttt 


acaagagctt 


tatggaaatc 


gggacagcta 


tcctcatgtc 


aacaggtctg 


360 


gctgtttctc 


tgattgtcat 


gagcaagggt 


aaaagctcga 


gttcaatgag 


tttggaccaa 


420 


tatctctttg 


gttcgatcgt 


gactatcagt 


gaagaacagg 


tcatttccct 


ctttgtcatt 


480 


gcggcggttg 


ttttgatttt 


gacctttctc 


tttcttcgtc 


ctatgtatat 


cttaactttt 


540 


gacgaagata 


cggcctttgt 


ggatggcttg 


ccagttcgta ccatgtccat 


tctttttaac 


600 


atggtgacag 


gggtggctat 


tgcccttatg 


attcctgcag caggagctct 


tctggtatcg 


660 


accattatgg 


tcttgccagc 


tagtattgcc 


ctgcgtctgg ggaaaaactt 


taaatcggtt 


720 


atgctgcttg 


ccagtgcgat 


tggctttttg 


ggaatggtag 


caggacttta 


catttcctac 


780 


tatgcagaaa 


cacctgcaag 


tgcaagtatt 


accattattt 


ttgtaactgt 


ctttatacta 


840 


atcagtttag 


taagacgttt 


tatcaaatag 








870 
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<210> 199 

<211> 756 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 199 



~i —y gmm 

aCaaaaaCftg 




ttttgactgc tttagtagga gaaatcaaat 


aat gaga tat 


60 


attacggtag 


aggatttgtc 


cttctattat gataaggagc ctgttcttga 


acatatcaat. 


120 


tancgtgtug 


atagtgggga 


atttgttacc ttgactgggg aaaatggagc 


ggctaagacg 


180 


acgctcatca 


aggctagtct 


tggaattctg caaccacgca ttggaaaggt 


ggctatttca 


240 


aagacaaata 


cgcaaggtaa 


gaaattgaga atagcctatc ttcctcaaca 


aattgccagt 


300 


tttaatgctg 


gttttccaag 


tacggtctat gaatttgtca agtcgggtcg 


ctatccgaga 


360 


aaaggctggt 


tccgtcgttt 


gaatgctcat gatgaggagc atatcaaggc 


tagtctggac 


42 0 


tcagttggca 


tgtgggaaca 


tcgagacaaa cgcttggggt ctctatctgg 


gggacaaaag 


480 


cagcgagcgg 


taattgcgcg 


tatgtttgct tctgaccctg atgtgtttat 


cctagacgag 


540 


ccgacaacgg 


ggatggatgc 


aggaagtaaa aatgaatttt acgaactcat 


gcaccacagc 


600 


gcccatcatc 


atggcaaggc 


tgttttgatg attacccatg accctgaaga 


agttaaggat 


660 


tatgcggatc 


gcaatattca 


tctagtccgt aaccaagact cgccatggcg 


ttgtttcaat 


720 


gttcatgaga 


atggccagga 


ggtgggccat gcttag 




756 



<210> 200 
<211> 1566 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 200 

aggagaatcc ctattgtgtc aaataaacca atagcagata tgattgaaac cattgagcat 60 
tttgctcaga cacagcctag ctatcctgtc tataatgttt tggggcagga acacacttat 120 
ggcgatttaa aggctgattc ggatagtttg gctgcagtca ttgaccaact aggcttgcct 180 
gagaagtctc ctgtggttgt ttttggtggc caagaatatg aaatgttggc aacctttgta 240 
gcgctgacta agtcaggtca tgcctacatt ccaattgata gccattcggc cttggagcga 300 
gtttcagcta ttttagaagt agcagagcca agcttgatta ttgccatttc agcctttccc 360 
ttggagcagg tttctacacc aatgataaat ctagctcagg ttcaagaagc ctttgcccaa 420 
gggaataact atgaaatcac gcatccagtc aagggagatg ataattacta cattatcttt 480 
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acttctggta 


cgactggtaa 


y ^»say y y w y uv^uayaL.uu 


cacatgataa 


tctcctcagc 




tttacaaact 


ggatgattac 


ggataaggaa tttgcgacac 


cgagtcgtcc gcaaatgctg 




gcacagccac 


cttattcttt 


tgacttgtct gtcatgtatt 


gggcaccgac 


cttggcactt 


DDU 


ggtggtacgc 


ttttcactct 


tccttcagtc atcactcagg 


actttaagca 


actctttgcg 


/ z u 


gctatctttt cattgccaat 


cgctatctgg acatcaacac 


catcctttgc 


agatatggcc 


Ton 
/ou 


atgttgtctg aatacttcaa 


cagtgagaaa atgcctggaa 


tcacgcattt 


ctactttgat 


d a n 


ggtgaagaat 


tgacggtcaa 


aacagctcaa aaactgcgcg agcgtttccc 


aaatgcccgt 


• yuu 


atcatcaatg 


cttacggccc 


aacagaagcg acagtagctc 


tgtcagcagt 


tgccgtgaca 


you 


gacgagatgt 


tagcgactct 


caaacgccta ccaatcggct 


ataccaaggc 


tgattctcca 


± v Z U 


acctttatca 


ttgacgagga 


aggaaataaa ctgccaaatg 


gtgagcaggg 


agaaatcatt 


1UOU 


gtttctgggc 


cagctgtttc 


aaaaggttat atgaacaatc 


ctgaaaaaac 


agcagaagcc 




ttctttgagt 


ttgaagatct 


gccagcctat cacacaggcg atgtgggaac 


catgacagat 




gagggcttgc 


ttctctacgg 


cggacgcatg gacttccaga 


ttaagtttaa 


cggttaccgc 


±ZO\J 


attgagttag 


aagatgtctc 


tcaaaacctc aacaagtctc 


gctttatcga 


atctgctgtc 


1320 


gcagtaccgc 


gctataacaa 


ggaccacaag gtacaaaatc 


tattggctta 


tgtcatctta 


1380 


aaagacggtg 


ttcgtgagca 


gtttgagcga gatatcgata 


ttaccaaggc 


catcaaggaa 


1440 


gacctgacag 


acatcatgat 


gtcctatatg atgccatcta aattccttta 


ccgagacagt 


1500 


ttgccactaa 


ctccaaatgg 


aaagattgac atcaaaggat 


tgattaacga 


ggtgaataag 


1560 


agatga 










1566 



<210> 201 
<211> 450 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 201 

gtggatagtg gattagacct agagaaattt ttcgatacag ttcctcaaga tagattgatg 60 
tccttagtac ataacattat cgaagacgga gatacggaat ccttgattcg taagtatctt 120 
cattcaggtg ttatcattaa tggtcaacgt tataaaacac tagttggtac accacaggga 180 
ggaaatttat ctcctctctt atccaatatc atgcttaatg aattggacaa ggaattagaa 240 
aagaggggac ttcgatttgt gcgctacgca gatgattgtg tgattacggt cggaagcgag 300 
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gcagcctcta agcgtgtgat gtattcagtc agtcgtttta ttgagaaacg gctaggtttg 360 
aaagtaaaca tgaccaagag agttgaaata tctaggtttt gggttctgga aattatcaga 420 
tggttggaaa agccgtccac atcaagatag 450 

<210> 202 

<211> 429 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 202 



gaaaggaata 


cgcacatgtc 


aaaactgcta gataagatat 


tatcacgcga 


aaatatgctg 


60 


gaagcctaca 


atcaagtaaa atccaataaa ggctcagctg ggattgatgg 


aatgactatc 


120 


gaagagatgg 


ataattatct 


cagacaaaac tggcgcttga 


ctaaggaact 


gataaaacag 


180 


agaaaatata 


agcctcaacc 


agttcttaga gttgagatac 


ctaaaccaga 


cggaggcatc 


240 


cgtcaactag 


gaattccaac 


agttatggat agaatgattc 


aacaggccat 


tgtccaagtc 


300 


atgagcccca 


tttgtgaacc 


ccatttctca gatacgagtt 


atggtttcag 


accaaatagg 


360 


tcatgtgaaa 


aagccatcat 


gaagctctta gaatacttaa 


atgacggcta 


tgagtggata 


420 


gtggattag 










429 



<210> 203 
<211> 528 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 203 

tgtagatgtg atagaattag tggggaattc ataatgagac agttgaagcg agttggagta 60 
tttttattgc ttcctttctt tgttctaatt gacgcccata ttagccagct tctgggctca 120 
tttttccccc atgtacattt ggctagtcat tttctttttc tatttctctt atttgagacg 180 
atagaagtat cagagtatct ctacctagtc tattgttttg ttataggctt ggtttatgat 240 
gtttactttt tccatctaat agggattaca actctcttat ttatcttatt gggagccttc 300 
cttcataaat tgaatagtgt tattttgttg aatcgttgga caagaatgct agctatgatt 3 60 
gtgctgacat tcctgtttga aatgggtagt tatcttttgg cttttatggt agggttgaca 420 
gtagatagca tgtcgatttt tatagtctat agcttggtac cgacgatgat tttaaatttt 480 
ttatggatta ctgtttttca atttattttt gaaaaatatt atctataa 528 
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<210> 204 

<211> 1323 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 204 



t* Ct t" fYa 33Pt"3 


r"*aa rrrrra +-+-■{— 


cti— u i- Uct uyya 


aggaatagaa tgacaaaggt 


tgtttttgaa 


b U 


y ctddcici LdL U 


auCCayCtgu 


s a a a /™ra ^ a 4— « 

aaaayaaaCy 


gtttatcgaa ctcgtttggc 


caaeggattg 


120 


a i— ciy u uy i— i-c 


f- 4- 4- rrr* n*-aa 
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Q/1 ft 


cgagaagttt 


ctgaagcgga 


ttgetatega 


catcatattt tattaaaatt 


attgtttgca 


900 


atgatgtttg 


gttggacttc 


ggatcgtttt 


caaaaatgtt atgaatcagg 


taaaattgat 


960 


gegtccttat 


ctctggaagt 


tgaaataaca 


agtegcttte attttgtcat 


gttgacaatg 


1020 


gatacgaaag 


agccagttgc 


tttgtctcat 


caatttagga aggctattcg 


taattttaca 


1080 


aaggatttag 


atattacaga 


ggaacattta 


gatattatca aaagagagat 


gtttggcgaa 


1140 


tttttcagta 


gcatgaactc 


tcttgaattt 


attgeaaege aatatgatgc 


ttttgaaaat 


1200 


ggtgagataa 


tttttgattt 


gecgaaaatt 


ttacaggaaa ttactttaga 


ggatgtcctt 


1260 


gatgetggae 


atcatttaat 


agatgatggt 


gacatagttg attttacaat 


attcccatcg 


1320 


tag 










1323 



<210> 205 
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<211> 1650 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 205 



atatattaca 


catataggag 


aaaaacattg 


cttacagtat 


ctgatgtttc 


actacgtttt 


60 


agtgatcgca 


aactttttga 


tgatgtcaat 


atcaaattta 


cagaaggaaa 


tacttacgga 


12 0 


ttaatcggtg 


ctaatggtgc 


cggaaaatca 


acctttttaa 


aaattttagc 


tggagatatc 


180 


gaacctacta 


ctggtcacat 


ctctcttggt 


ccagatgaac 


gtctctctgt 


tcttcgtcaa 


240 


aatcactttg 


actacgaaga 


tgaacgtgcc 


attgatgtcg 


ttatcatggg 


aaatgaaaaa 


300 


ctttatagca 


tcatgaaaga 


gaaagatgct 


atctacatga 


aggaagat'tt 


ctcagacgag 


360 


gacggggttc 


gtgctgccga 


actcgaagga 


gagtttgccg 


aacttggagg 


ttgggaagca 


420 


gagagtgaag 


cctctcaact 


acttcaaaac 


ctaaacattc 


cagaagaatt 


acactaccaa 


480 


aacatgagcg 


aattggccaa 


cggtgaaaaa 


gtaaaggttc 


tcctcgccaa 


agcacttttt 


540 


ggtaaaccag 


atgttcttct 


cttggacgag 


cctactaacg 


gtttggatat 


ccaatcgatt 


600 


acttggttag 


aagacttctt 


1 k Lit 

gattgacttt 


gataacacag 


ttatcgtagt 


atcccacgac 


660 


cgtcacttct 


taaacaaagt 


ttgtactcac 


atggccgacc 


ttgactttgg aaaaatcaaa 


720 


ctctatgtcg 


gaaactacga 


cttctggaag 


gaatcttctg 


agcttgctgc 


taaattgcta 


780 


gcagaccgta 


atgctaaagc 


agaagaaaaa 


attaaacaat 


tgcaagaatt 


tgttgctcgt 


840 


ttctctgcca 


atgcttctaa 


gtcaaggcag 


gcaacatcac 


gtaagaaaat 


gcttgataag 


900 


attgagctag 


aagagattgt 


gccatctagt 


cgtaaatatc 


catttatcaa 


ctttaaagcg 


960 


gaacgtgaga 


ttggtaatga 


tctcttgaca 


gtagaaaatt 


taactgtaaa 


gattgatggt 


1020 


gaaactatct 


tggataatat 


tagtttcatc 


ttgcgtccag atgataagac 


agcacttatt 


1080 


ggacaaaatg 


atattcaaac 


gactgcatta 


attcgtgcaa 


tcatgggaga 


tattgactat 


1140 


gaaggaactg 


tcaagtgggg 


agttacaact 


agtcaatctt 


acctaccaaa 


agataactca 


1200 


gctgattttg 


caggaggaga 


atcaattctt 


gactggttgc 


gtcaattcgc 


aagtaaagaa 


1260 


gaagatgaca 


atactttcct 


acgtggcttc 


ctcggccgta 


tgctcttctc 


tggagatgaa 


1320 


gttaacaaac 


ctgtaaatgt 


cttgtcaggg 


ggagaaaaag 


ttcgtgtcat 


gctttcaaaa 


1380 


ctcatgctct 


taaaatcaaa 


tgtccttgta 


cttgatgatc 


caacaaatca 


cttggacttg 


1440 


gaatctatct 


caagcttgaa 


tgatggattg 


aaaaacttta 


aagaatcaat 


catctttgcc 


1500 
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agccatgacc acgaatttat tcaaactttg gctaaccata tcattgtctt atctaaaaat 1560 
ggcgtcattg accgtatcga tgaaacctac gatgaattcc tagaaaatgc agaagtacaa 1620 
gcaaaagtta aagaactttg gaaagactaa 1650 

<210> 206 

<211> 2586 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 206 



ccaaccgagc 


cctctaccat 


tctacgaggt aacatgaaat 


catttttaaa 


aacatatcga 


60 


aCCLatlCta 


4-4-4-^4-4-4- -a 4- 


cattcctgta gtgattatgt ctggagtata tctatctcaa 


120 


ay taLLtaLL 


yyaat aye ga 


caactctcct ctattaggag atggctttca 


teaataegtt 


loO 


4- 4- »- 4- 4- rrs* t~rr 


uayccttacg 


aaatatccta catggaaata 


gtaatctgtt 


ttacaccttt 


O A f\ 

240 




tagggctaaa 


cttctatgcc ctatctagtt 


attacttggg 


tagttttctc 


300 


/tp err* r* t* f* t" rrrt 


1 1 UCXC UtLLU 


tgatctaacg aatatgccag atgetatcta 


tctgacaact 


*3 C f\ 


\~ L. tclclctct U 


LLyyattyat 


tggtctgtca acctttttta 


gtttgaataa 


attgtttcaa 


/ion 




3 rra h t*aaa 


actagectta tctacttcct 


atgetctgat 


gagtttcact 


/ion 


gtCaytCaat 


t ay ay a t aaa 


aacctggcta gatgttttta 


tcttgattcc 


tttaattata 


c a r\ 

540 


actggtttac 


atctactgat 


aactgaaaag aaactcctat 


tgtactttac 


aagtctgtca 


600 


atcttattta 


ttcaaaatta 


ttattttgga tatatgacag 


tattgtttct 


tattttctgg 


660 


tatctctgtc 


aaatttcgtg 


ggactttaag actcgaaaat 


catctgttct 


tgatttcata 


720 


gttatctcct 


ttttagctgg 


tatggctagt ttgattatga ctcttcccac 


tctatttgat 


780 


ttacagacac 


atggggaaaa 


attgactgaa gttacaaagt 


ttcaaactga aagtagctgg 


840 


tatcttgatc 


tetttgetaa 


gcaattcatt ggttcctttg 


acacaacaaa 


gtatggggcc 


900 


atcccaatga 


tttttgttgg 


actatttccc tttattttga 


ccattttatt 


ttttacgctg 


960 


aaatctatta 


agtttcacgt 


gaaactcata tatgtaatat 


tetttgeatt 


tetaattgea 


1020 


agcttttaca 


tagaagctct 


tgacttattt tggcaaggca 


tgcatactcc 


aaacatgttt 


1080 


ttacatcget 


atgcttggat 


tttctctacc ttgttaattt 


acacagcagc 


agaagtctta 


1140 


aagcgtctga 


aagaacttaa 


agtctggaat tttttagttt 


egctttttet 


tgtagtagca 


1200 


ggatttttag 


ctaccatcta 


tctaaaatcg cattattctt 


ttttaacaga 


tttgaatatt 


1260 
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ctgcttactc 


ttgaattttt 


ggttgtctat 


tctcttttac 


tccttgcagt 


tatcaaaaag 


1320 


tttatatctg 


tgaatctatt 


tgccattcta 


atctctttat 


ttatactggt 


tgaaatgagt 


1380 


ttaaatgctt 


catctcaaat 


ggacggaatt 


gctaaggaat 


ggggatttgc 


ttctcgaagt 


1440 


gcttatagtc 


gagatatccc 


agctatggaa 


tctttctcaa 


catatattgg 


aaatcaattt 


1500 


actcgtactg 


aaaaactaca 


aactcagaca 


ggaaatgaca 


gtatgaaatt 


caactacaat 


1560 


ggaatctctc 


aattttcatc 


tgttcgaaat 


cgttcatcaa 


gctctacttt 


agataaactt 


1620 


ggttttaaat 


cctctgggac 


taatctcaat 


ctccgatatg 


caaataatag 


tattttggct 


1680 


gatagtttat 


ttggtatcca 


gtacaatatc 


tcagacagtc 


ctattgataa 


gtatggcttt 


1740 


aaagatatct 


atcaaaaaga 


taatcttacc 


ctatatgaaa 


atcaatactc 


tcttccgatt 


1800 


gcagttgcga 


gtcaatctgt 


ttacaatgat 


gtcaagttca 


atgaacatac 


cttggataat 


1860 


caggcctcat 


ttttaaatca 


acttgctaac 


gtcaattttg 


attatttttc 


tccaatacct 


1920 


tatgaaaaaa 


cagaaaaaat 


agaaaatact 


aatgatttga 


ttagtgtcac 


aagttcttca 


1980 


aatgaagatg 


cagcaatcca 


gtatcaaatt 


gaagttccag 


aaaacagcca 


agtttatctc 


2040 


tctttcataa 


accttcactt 


ttctaacgat 


aaacaaaaga 


aggttgacat 


ccttgtaaat 


2100 


ggtgaaaaaa 


agacttttac 


aactgataat 


gtcttctcct 


tctttaatct 


aggatatact 


2160 


aaagagaaaa 


aaactttcaa 


tatcaatgtt 


agtttccctg 


gaaattcaca 


agtatcattt 


2220 


gaatctccta 


ccttctatcg 


tttagatacc 


aaaactttca 


ccgaggcaat 


tcaaaaaatt 


2280 


aaagaacaac 


ctgtcacagt 


atcaacttct 


aaaaacaagg 


tttttgctac 


atatgatgtc 


2340 


caacaagata 


catctatttt 


cttcaccatt 


ccttatgaca 


aaggttggtc 


tgcctaccaa 


2400 


gatggtaaga 


aaatagaaat 


taaacaagct 


caaactggat 


ttatgaaagt 


tgacattccc 


2460 


aaggggaaag 


gaactattac 


actttccttc 


attcccaatg 


gttttattac 


tggagcaatc 


2520 


tgttccttta 


cttctctctt 


actatttgga 


atctataatc 


acagacgaaa 


gtcatctaag 


2580 


gcataa 












2586 


<210> 207 
<211> 753 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 207 
atgaaagttt 


taattttaga 


agatgttatt 


gaacatcaag 


tgagactaga 


gagaatattg 


60 
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gatgaaattt cgaaagaatc gaatattcca atatcataca agacaacggg aaaagtccgt . 120 

gaatttgaag aatacattga aaatgatgaa gtaaatcagc tttatttcct agatatcgat 180 

attcatggaa ttgagaaaaa gggatttgaa gtggctcagc tcattcgtca ttacaatcct 240 

tacgctatta tcgtctttat cactagtcga tcagagtttg cgactctaac ctataaatac 300 

caggtatcag ccctagattt tgttgataag gatatcaatg atgagatgtt taagaagaga 3 60 

attgagcaaa atatcttcta cacgaagagt atgttacttg aaaatgaaga tgttgtagat 420 

tatttcgact acaattacaa gggaaatgat ttaaaaattc cttaccatga tattttgtat 480 

attgaaacaa caggggtatc tcataaattg cgcattattg gtaagaattt tgcaaaagag 540 

ttttatggta ccatgacaga tattcaggaa aaggacaaac atactcagcg attttattct 600 

cctcacaagt catttttggt aaatataggt aatatcagag aaattgatcg aaaaaactta 660 

gaaattgttt tctatgaaga ccatcgttgt cctatttcaa gattaaaaat tagaaaatta 72 0 

aaagatattt tagagaaaaa atctcaaaag tga 753 

<210> 208 
<211> 1338 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 208 

ggagaaagag taatggattt acttggattt gggacagtta ttgttcattt tttaattatt 60 

agtcacagtt accgtttaat ttgtaaaggt cgaataaata gaaaagaatt atacgttttt 120 

ggtgcttata cattactaac tgaaatagta cttgaatttt ccttttatct tctatattta 180 

gataaaatag ggattgaaag atttttattt cctttgggct tatattccta ttttcgatgg 240 

atgaaacagt atgagaggga tagaggacta ttcctaagtt tactactatc tcttttatat 300 

gagagcactc ataactttct gtccgtaatt ttctcctcta taacaggaga taattttgtt 360 

ttacaatatc atttcccatt ctttttcgtt gtgacggtgt taacctattt tgttacatta 420 

aaaatcattt actatttcca tttggaacta gcctattttg acaaggacta cctttatcct 480 

ttcttgaaaa aagtattttt tgctttacta ttgctacata ttgtatcttt cgtttcagat 540 

atggtaagta cgattaaaca tttgaatagt tttggaagta ttttgtcatc tattgtcttt 600 

atctctctcc ttttgacctt ctttgcaatg aattctcata aagttcaaat ggagaaagag 660 

attgctttga agcagaagaa atttgaacag aaacatttac agaattacac agatgaaatt 720 
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gttggtctgt 


ataatgaaat 


ccgtggtttt 


cgacatgatt atgctggaat 


gcttgtcagc 


780 


atgcagatgg 


caattgacag 


tggtaattta 


caggaaattg acagaattta 


caatgaagtt 


840 


ttagtcaaag 


caaatcataa 


attgcgttca gataagtaca cttactttga tttgaacaac 


900 


atagaagact 


cagctttacg aagtttggtt 


gctcagtcaa ttgtctatgc 


tcgaaataat 


960 


ggtgtagagt 


ttacactgga 


agtaaaagat 


acgattacca agcttccaat 


tgaactattg 


1020 


gatttggttc 


gtatcatgag 


cgttttattg 


aataatgctg tcgaaggatc 


ggctgatagc 


1080 


tataaaaagc 


agatggaagt 


agcagttatt 


aagatggaaa ctgaaacagt 


tattgtgatt 


1140 


cagaattcat 


gtaaaatgac 


gatgactcct 


tcaggagatc tatttgcctt 


aggattctcc 


1200 


actaagggaa 


gaaatcgcgg agtcggatta aataatgtga aagaactact agataagtac 


1260 


aacaatatta 


ttttagaaac 


agagatggaa 


ggcagtacat ttagacaaat 


cattagattt 


1320 


aagagggaat 


ttgaatga 








1338 



<210> 209 
<211> 375 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 209 

aagaaaatgt ctaaaaatat tgtacaattg aataattctt ttattcaaaa tgaataccaa 60 
cgtcgtcgct acctgatgaa agaacgacaa aaacggaatc gttttatggg aggggtattg 120 
attttgatta tgctattatt tatcttgcca acttttaatt tagcgcagag ttatcagcaa 180 
ttactccaaa gacgtcagca attagcagac ttgcaaactc agtatcaaac tttgagtgat 240 
gaaaaggata aggagacagc atttgctacc aagttgaaag atgaagatta tgctgctaaa 300 
tatacacgag cgaagtacta ttattctaag tcgagggaaa aagtttatac gattcctgac 360 
ttgcttcaaa ggtga 375 

<210> 210 
<211> 1383 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 210 

agatatagaa agaggtttgt catcgcaaag aaaaaagcga catttgtatg tcaaaattgt 60 
gggtataatt cccctaaata tctgggacgt tgccccaact gtgggtcttg gtcttctttt 120 
gtggaagagg ttgaggttgc cgaagttaag aatgcgcgtg tgtccttgac aggtgagaaa 180 
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gcgLCCyciLL. 


4~ 4~ rrrrri rrrr a rrrr 

LLgguggagg 


t* +* r*a rrrrrt 4* f- 4- 

CULdyyCLLL. 


rrrr 4~ a ariartrtrr 

gguaacdLLg 


q fin 

you 


a r» r* a t" Pr4- 4* 4- 


rra a a t~ rrr* a a 
gaaaugccda 


gcgudL td^g 


a r» a rrrr a r« 4- +• rr 
dLaygdCLLy 


af-ff f-aa rtrtrr 


4- rr p f" a rrr» 4- +- rr 

LgctagcLLg 


1 non 


a 4- 4- a 4~ fTrrr* +* rr 


4-4—4-4— rrrr a a a a 

ill tygadaa 


acgggcdgyg 


cllcull cgc 


a a a a 4- r* a rrrr a 
daaatLdggd 


4- rrr* r« 4~ a 4* r* 4~ r* 

LyCCCaUCLC 


1 nftn 


aaatctgctg 


gtggtgttaa 


attggatgaa 


ectgegattg 


acttggctgt 


tgcagttgct 


1140 


attgcttcga 


gctacaaaga 


caagccaact 


aatcctcagg 


aatgttttgt 


eggagaactg 


1200 


ggcttgacag 


gagagattcg 


gcgcgtgaat 


egtattgage 


aacgeatcaa 


egaagctget 


1260 


aaactgggct 


ttactaagat 


ttatgtacct 


a a rra a t" t* r*f* 4- 
Ctcty CXC3. L.LLLL 


4~ rra r« a rrrra a 4™ 

tgdcaggaat 


papfphrrpp^- 

cactcuyccL 




aaggaaattc 


aggtcattgg 


cgtgacaacg 


attcaggaag 


tcttgaaaaa 


ggtctttgea 


1380 


taa 












1383 


<210> 211 
<211> 753 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 211 
aaccatctac 


tatacggacg gttcgaggtc 


aggtgcggaa 


tatggactaa 


tgggagtttc 


60 


tatctttcta 


gctctctttt 


acatgattcc 


ggctctttat 


tttctcttcc 


gtattgggaa 


120 


aaatgggaat 


tgccaaagaa 


ggttttgatt 


ctgtctttat 


tgggagggat 


gttcctttca 


180 
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/T/~t-<-i 4— /~x 4— 4— t~r 4- /-^ 4- T> /-^ 4- 4— 4~ 4— r*r r~\ 

yyctyyttgt cCaguCLUyC 


taauactuac 


atccatgatt 


tactgggggt 


4— /-» 4—4—4-4— f-i f-i 






c 1 1 1 gaaag t 


gctattgcgg 


ctcctttggt 


agaagaaccc 


i r\ f\ 


ucgaaactat tgccacttgt 


4-4-+-+-/-r4-4-+-4-,-T 

ttttgttttg 


gctttgattc 


ctgtgcgaaa 


attaaaatct 


*i c n 
juU 


ttgtttttac tnggaattgc 


ttccggtttg 


ggattccaaa 


tgattaagga 


tattggttat 


420 


attcgtacgg atttgccaga 


gggctttgac 


tttactattt 


cgcgaatttt 


agagcgtatc 


480 


atctcaggaa ttgcctctca 


ctggactttt 


tcaggtctag ctgtagtagg 


tgtttacttg 


540 


ctttacagag cctataaagg 


acagaaggtt 


ggcaagaaac 


agggccttat 


ttttctaggt 


600 


ttagccttgg gaactcactt 


cttgtttaac 


tctccttttg 


tggagttgga 


aacagagttg 


660 


cctttagcga ttccagtggt 


tacggctatt 


gctctctatg gtttttatca 


tgcttattgc 


720 


tttgttgaga aacacaatga 


gttgatgacc 


tag 






753 



<210> 212 

<211> 2187 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 212 



ttttcattga 


gtattaggga 


aaaggagatg 


aatatgaaat 


ttgggaaacg 


tcattatcgt 


60 


ccgcaggtgg 


atcagatgga 


ctgcggtgta 


gcttcattag 


ccatggtttt 


tggctactat 


120 


ggtagttatt 


attttttggc 


tcacttgcga 


gaattggcta 


agacgaccat 


ggatgggacg 


180 


acggctttgg 


gcttggtcaa 


ggtggcagag 


gagattggtt 


ttgagacgcg agccattaag 


240 


gcagatatga 


cgctttttga 


cttgccggat 


ttaacttttc 


cttttgttgc 


ccatgtgctt 


300 


aaggaaggga 


aattgctcca 


ctactatgtg 


gtgactgggc 


aggataagga 


tagcattcat 


360 


attgccgatc 


cagatcccgg 


ggtgaagttg 


actaaactgc 


cacgtgagcg 


ttttgaggaa 


420 


gaatggacag 


gagtgactct 


ttttatggca 


cctagtccag 


actataagcc 


tcataaggaa 


480 


caaaaaaatg 


gtctgctctc 


ttttatccct 


atattagtga 


agcagcgtgg 


cttgattgcc 


540 


aatatcgttt 


tggcaacact 


cttggtaacc 


gtgattaaca 


ttgtgggttc 


ttattatctg 


600 


cagtctatca 


ttgataccta 


tgtgccagat 


cagatgcgtt 


cgacactagg gattatttct 


660 


attgggctag 


tcatcgtcta 


catcttccag 


caaatcttgt 


cttacgctca 


ggagtatctc 


720 


ttgcttgttt 


tggggcaacg 


cttgtcgatt 


gacgtgattt 


tgtcctatat 


caagcatgtt 


780 


tttcacctcc 


ctatgtcctt 


ctttgcgaca 


cgcaggacag 


gggagatcgt 


gtctcgtttt 


840 
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a /"t o +— rrr* S3 

aCayatyCCa 




egatyegt ty 


ycttcgacca 


4" r* r+ \~ \~ ^~ t~* ft 


ttttttagat 


Qnn 


/*v4~ »r*r ^ /** ^3 -3 t^t f~t 

y ty CCaaCyy 




ttccc u tytt 


ctattttcac 


aaaataCCaa 


Lt ULLIUL 


3DU 


atigac LtCat 


cggcgcu tec 


tatctacaca 


*^r4V 4— 4— ^ 4— 4— 

ytgattauct 


tegectttat 


yaagccgttt 


1 nor. 


gaa aaga t ga 


ategggatae 


catggaagee 


aatgcggttc 


tgtcttcttc 


tatcattgag 


1 f|Qft 

XUoU 


gacatcaacg 


gtattgagac 


tatcaagtcc 


ttgaccagtg 


aaagtcagcg 


ttaccaaaaa 


i i yi r» 
114U 


attgacaagg 


aatttgtgga 


ttatctgaag 


aaatccttta 


cc tat agt eg 


agcagagagt 


JLz UU 


cagcaaaagg 


ctctgaaaaa 


ggttgcccat 


etcttgetta 


atgtcggcat 


ncccuggatg 


1/bU 


ggggctgttc 


tggtcatgga 


tggcaagatg 


agt t tggggc 


agttgattac 


ccacaacacc 


1 "3 *3 r» 


ctgcuggttc 


actttactaa 


tcctttggaa 


aatatcatca 


atetgeaaac 


caagcttcag 


Ijo U 


acagcgcagg 


ttgccaataa 


f—r 4~ /™i 4" a a ^ 

ccjcctaaat 


gaagtgtatc 


taytaycttc 


cyagtttyag 




gagaagaaaa 


cagttgagga 


tttgagcttg 


augaagggag 


f-l 4— 4— r-*« r^t 4— 4— 

atatgacctt 


caagcaggt u 




cattacaagt 


atggctatgg 


tcgagaty cc 


tcatcggata 


tcaatttaac 


cgttccccaa 


IjDU 


gggtctaagg 


tggcttLty t 


g~r *^ ♦* 4— 4— #"« ^ 

y 9y y a *- u c a 


9yy t c «gg u a 


agacgacttt 


ggccaagatg 


1DZU 


atggttaatc 


tttacgaccc 


aagccaaggg 


gagac tagtc 


t ggg^- a g t 9 t 


q a 4^ 4^ ^ q a 4" 

CaaLCtCaat 


JLOO U 


cagattgata 


aaaaagcccc 


gcgccaguac 


atcaactatc 


tgtcccaaca 


j-r'n /— < /~t 4— a 4— /-^r 4- v-i 

gccctatgcc 




tttaacggaa 


cgat tttgga 


a "4* 4— 4-» 4— 4* 

gaatctcctt 


ttgggagcca 


aggaggggac 


gacacaggaa 


loUU 


gatatctfcac 


gggeggtega 


attggcagag 


attcgagagg 


atatcgagcg 


catgccactg 


1 OCA 

xOD U 


aattaccaga 


cagaattgac 


ttcggatggg 


gcagggattt 


caggtggtca 


aegtcagaga 


1920 


atcgctttgg 


cgcgtgctct 


cttgacagat 


gcgccggtct 


tgattttgga 


tgaggegact 


1980 


agcagtttgg 


atattttgac 


agagaagegg 


attgtcgata 


atetcattge 


tttggacaag 


2040 


accttgattt 


teattgetea 


ccgcttgact 


attgetgage 


ggacagagaa 


ggtagttgtc 


2100 


ttggatcagg 


gcaagattgt 


cgaagaagga 


aagcatgctg 


atttgettge 


acagggtggc 


2160 


ttttacgccc 


atttggtcaa 


tagctag 








2187 



<210> 213 
<211> 960 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 213 

atggatatca aaataaaaag ggaggaaatt atgaaaaagt tttcaaaaac attgagagac 60 
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a a r+ 4* rra +* f +~ 




fr/rt* 4** 4- 4** nr* r* a 

3yuutcycca 




r-cr~T 4- 4- rra 4— 4- /^i 4- 

yy ttyaUtct 


attCtLLtaC 


-L Z U 


ah^nr»a 4— a 4— 

attCCaytaC 


ttyy^yaacy c 


yyuLyccuLC 


__i __ o #t__l 4— d r~* 

aaayaCCaCC 


anal- A^r .a a <-r 

acauyaccay 


4~ a a 4~ rrrrl - 4~ 4~ r - * 

UaacyytCLC 


JL o U 




4* , /"»a^_a__i__i'fr*_ai /t 
L.tdlQaaLay 


uaaatgyytc 


yyac u cya ca 


attutayauc 


r* 4- 4- a t- +- t- =a <t+- 


*5 a n 


^ ^ ^ "3 s Q 

uCadgayaCy 


ccuttatLac 


cacacgaaat 


aCCyCCCCCL 


acaatc cxgg 


_,f f f a f -,f f f 




ctaggtttag 


u uguatc eg i-. 


agggattgee 


attatcctca 


gcgagctccg 


ttctaagaga 




atggtgaaga 


tttttcaaac 


ctctacgttg 


ttccctcacc 


f. _ 4_ t_ i_ _ j_ j_ 
tcccgtcttg 


— , _f, f. _ f. _ „ f. 

ggtxatcauc 


/ion 
4z U 


agtcccctta 


cagacgccc c 


y-* X>- «-x _p> a ^ 4* 4** 

CCCaaatant 


gataaagggg 


tgtccaacca 


c c t: a t: ngga a 


a q n 


agtcc tggtc 


ucaaagaagc 


caacctctac 


gc t gac c t gg 


gcatctggcc 


ctatctccta 




z-^ 4-4—4-4— /-t /-« +- **i /~r 

cctttcctay 


ytattcyyaa 


aggc tut gga 


4— — } 4- —i rr r< /~r 4— /-r 

cauay caycy 


^ ^» BSi _i ■ >■ » a 

tcacy uacca 


cgcgacgacc 


ouu 


atgggaattg 


atccaaccta 


ctacgaagca 


gcgacagtgg 


aeggagctag 


caagtggcaa 


660 


cgtattcgca 


aegtaaccat 


tcctcagttg 


actccgcttg 


taactgtatt 


gaccatcctt 


720 


gcagtcggaa 


atatcttccg 


cgcagacttc 


ggtctcttct 


atcaaatccc 


acacaatget 


780 


ggtcagcttt 


acaatgtaac 


caacgttttg 


gaegtatatg 


tctttaatgg 


tttgactcag 


840 


acagcagata 


teggtatgge 


tgcagcagcc 


ggtctttacc 


aatccgttgt 


tggtttgatt 


900 


ctggttatcc 


tatcaaactt 


gettgeaaga 


cgagtcgatc 


caaactcagc 


tttgttctag 


960 



<210> 214 

<211> 1179 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 214 



aagaggtatt 


atatgaaaaa 


gcaatcactc 


ttttttgttc 


caggtattat 


cctgattggt 


60 


gtttccttgc 


gaactccttt 


tactgtttta 


cccattattt 


tgggaaatat 


ttcgcaaggt 


120 


ctggaggtag 


aagttagttc 


gcttggtgtc 


ttgaccagcc 


tgcctctcct 


tatgtttacc 


180 


ctcttttcac 


cattttctac 


ccaactggct 


cagaaaatcg 


gcttggagca 


tctcttcacc 


240 


tacagcctct 


tcttcttgac 


catcggctca 


cttattcgac 


taatcaatct 


gcccctgctc 


300 


tatctaggaa 


ccttgatggt 


tggggcaagt 


gtegcagtea 


tcaatgtcct 


gcttcctagt 


360 


cttatccaag 


ccaatcaacc 


aaagaaaatt 


ggttttctga 


ccaccttata 


tgtaaegtet 


420 


atggggattg 


caacggctct 


ggcttcctat 


ctagctgtgc 


ccattacaca 


agecagttet 


480 


tggaaaggac 


ttatccttct 


cctcacgtta 


ctctgtctag 


caactttttt 


ggtctggctc 


540 
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ccaaatcacc gctataatca 


t a era c t~ a cr c t* 


rraraaacca 


O.CIL. acicicicmy 


tcaaafaaacr 


600 


gtcatgcgta 


ataaacaggt 




at-t-atri-ttt 


r*a nnt" t* t" t~ r*a 


a t" c c 1 1" era t* r* 


660 


ttttacaccg 


tcatgacctg 






ul^ uQy y LiLri> 


a t"c c a cr t~ r* a r* 


720 


gaagctggct 


tgctgacttc 


la u La L. v- 


Ltyat layta 


L» tCLU ULL.LL 


aaj- rrfl ppa i - /*• 

c*d uyciLuaUL 


7ft0 
/ o w 


ccaayccLya 


y-i ^ ^ m q t~ 4* 4~ 

CaaCCayUUL 




ctdLLy LLayL 


LL-d tyt L.l_clL- 


Louyy u L- l. i_ a. 


O *± vi 


ctagctggtg 


tggtcggcat 


ttccatgctc 


tttttcccaa 


tcaataattt 


catttactgg 


900 


cttgccatcc 


atctcctcat 


cggaaccgca 


accagtgccc 


tcttccctta 


tctcatggtc 


960 


aacttttcac 


tcaagacaag 


cgcccctgaa 


aagacagccc 


aattgtccgg 


cctatctcaa 


1020 


acaggaggct 


atatcctagc 


agcctttggg 


ccaaccctct 


ttggttacag 


ttttgacctg 


1080 


ttccactctt 


gggtaccatc 


tgtagctgee 


ctcttgctca 


tcgatatcct 


gatgactgtg 


1140 


gccctcttta 


cagtggacag 


ageggataag 


atcctttaa 






1179 



<210> 215 ' 

<211> 453 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 215 



ttggatttcc 


tetttgetge 


tggtgccttt 


ggactagtca tegcaaacaa 


tgcctccatc 


60 


tcaggtgctg 


agggtgggtg 


tcaagctgaa 


gttggttcag cctctgctat 


gagtgetgee 


120 


gccttgactc 


tggctgeagg 


tggaacacct 


tatcaggeca gtcaagctat 


tgcctttgtc 


180 


attaaaaata 


tgetaggect 


catctgtgac 


cctgttgcag gtttggtcga 


agttccctgt 


240 


gtcaaacgta 


atgccatggg 


agctagcttt 


gctttcatcg cagcagacat 


ggccttggca 


300 


ggtatcgaat 


ctaaaatccc 


tgtggatgaa 


gtgatcgatg ccatgtacca 


agtaggagca 


360 


ageatgecaa 


ctgcctttcg 


tgaaacagct 


gaaggtggac tcgctaccac 


ccctactggt 


420 


cgtcgcctcc 


aaaaagaaat 


tttcggagaa 


taa 




453 



<210> 216 
<211> 197 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 216 

Met His Leu Thr His Arg Glu Val Arg Asp Lys Leu Leu Ser Tyr Ser 
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10 



15 



Glu Gly Leu Gin Val His Tyr Glu Leu Tyr Gin Leu Leu Leu Phe His 
20 25 30 



Phe Gin Glu Lys Asn Ala Asp His Phe Phe Gly Leu lie Glu Gin Glu 
35 40 45 



Leu Pro Thr Val His Pro Leu Phe Gin Thr Val Phe Trp Thr Phe Leu 
50 55 60 



Arg Asp Arg Asp Lys lie lie Asn Ala Leu Lys Leu Pro Tyr Ser Asn 
65 70 75 80 



Ala Lys Leu Glu Ala Thr Asn Asn Leu lie Lys lie lie Lys Arg Lys 
85 90 95 



Ala Phe Gly Phe Arg Asn Phe Asn Asn Phe Lys Lys Arg lie Leu Met 
100 105 110 



Thr Leu Asn lie Lys Lys Glu Ser Thr Asn Phe Val Leu Ser Arg Leu 
115 120 125 



Gin Leu Phe Ala Tyr Pro Leu His Leu Thr Lys Ser His Ser Leu Phe 
130 135 140 



His Gly lie Lys Gly Lys Thr Trp Phe Gly He Glu Val Pro Ala Cys 
145 150 155 160 



Glu Val Phe Phe Val Pro Leu Ala Asp Ala Gly He Gly Asn His Thr 
165 170 175 



Cys He Val Ser Ala Glu Ser Gin Arg Gly Asp Asp Asn Leu Asp He 
180 185 190 



Cys Asp Phe Gly Cys 
195 



<210> 217 

<211> 218 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 217 

Met Pro Thr Ala Leu Gly Tyr Val Ser lie Gly Leu Ala Cys Gly lie 
1 5 10 15 



lie Gly Ala Pro Tyr Val Thr Pro Val Glu Met Gly Leu Met Ser Leu 
20 25 30 



Phe Val Tyr Ala Gly Ser Ala Gin Phe Ala Met Leu Ala Leu lie Val 
35 40 45 



Val Gin Ala Pro Val Ala Ala He Ala Met Thr Val Phe Leu He Asn 
50 55 60 



Leu Arg Leu Phe Leu Leu Ser Leu His Ala Ser Thr Tyr Phe Arg His 
65 70 75 80 



Thr Ser Leu Trp Tyr Asn lie Gly Met Ser Ser He Leu Thr Asp Glu 
85 90 95 



Thr Tyr Gly Val Leu Met Gly Glu Leu Ala His Thr Asp Lys Val Asn 
100 105 110 



Pro Met Trp Met His Gly Asn Asn Leu Asn Ser Tyr Val Ala Trp Phe 
115 120 125 



Val Gly Thr Val Val Gly Thr Ala Leu Gly Gly Leu Leu Pro Asn Pro 
130 135 140 



Glu He Phe Gly Leu Asp Phe Ala Leu Val Gly Met Phe He Gly He 
145 150 155 160 



Phe Ala Ser Gin Phe Gin He Met Gin Arg Arg He Pro Val Arg Asn 
165 170 175 



Leu Leu He He Leu Ala Val Val Ala Val Ser Phe Phe Leu Leu Leu 
180 185 190 



Thr Val Met Ser Gin Ser Leu Ala Val Leu Phe Ala Thr Leu Leu Gly 
195 200 205 
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Cys Ser Met Gly Val Val Leu Asp Gly Gin 
210 215 



<210> 218 
<211> 276 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 218 

Met Lys Lys He Val Lys Tyr Ser Ser Leu Ala Ala Leu Ala Leu Val 
15 10 15 



Ala Ala Gly Val Leu Ala Ala Cys Ser Gly Gly Ala Lys Lys Glu Gly 
20 25 30 



Glu Ala Ala Ser Lys Lys Glu He He Val Ala Thr Asn Gly Ser Pro 
35 40 45 



Lys Pro Phe He Tyr Glu Glu Asn Gly Glu Leu Thr Gly Tyr Glu He 
50 55 60 



Glu Val Val Arg Ala He Phe Lys Asp Ser Asp Lys Tyr Asp Val Lys 
65 70 75 80 



Phe Glu Lys Thr Glu Trp Ser Gly Val Phe Ala Gly Leu Asp Ala Asp 
85 90 95 



Arg Tyr Asn Met Ala Val Asn Asn Leu Ser Tyr Thr Lys Glu Arg Ala 
100 105 110 



Glu Lys Tyr Leu Tyr Ala Ala Pro He Ala Gin Asn Pro Asn Val Leu 
115 120 125 



Val Val Lys Lys Asp Asp Ser Ser He Lys Ser Leu Asp Asp He Gly 
130 135 140 



Gly Lys Ser Thr Glu Val Val Gin Ala Thr Thr Ser Ala Lys Gin Leu 
145 150 155 160 



Glu Ala Tyr Asn Ala Glu His Thr Asp Asn Pro Thr He Leu Asn Tyr 
165 170 175 
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Thr Lys Ala Asp Leu Gin Gin He Met Val Arg Leu Ser Asp Gly Gin 
180 185 190 



Phe Asp Tyr Lys He Phe Asp Lys He Gly Val Glu Thr Val He Lys 
195 200 205 



Asn Gin Gly Leu Asp Asn Leu Lys Val He Glu Leu Pro Ser Asp Gin 
210 215 220 



Gin Pro Tyr Val Tyr Pro Leu Leu Ala Gin Gly Gin Asp Glu Leu Lys 
225 230 235 240 



Ser Phe Val Asp Lys Arg He Lys Glu Leu Tyr Lys Asp Gly Thr Leu 
245 250 255 



Glu Lys Leu Ser Lys Gin Phe Phe Gly Asp Thr Tyr Leu Pro Ala Glu 
260 265 270 



Ala Asp He Lys 
275 



<210> 219 
<211> 457 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 219 

Met Val Phe Pro Ser Glu Gin Glu Gin ile Glu Lys Phe Glu Lys Asp 
15 10 15 



His Val Ala Gin His Tyr Phe Glu Val Leu Arg Thr Leu He Ser Lys 
20 25 30 



Lys Ser Val Phe Ala Gin Gin Val Gly Leu Lys Glu Val Ala Asn Tyr 
35 40 45 



Leu Gly Glu He Phe Lys Arg Val Gly Ala Glu Val Glu lie Asp Glu 
50 55 60 



Ser Tyr Thr Ala Pro Phe Val Met Ala His Phe Lys Ser Ser Arg Pro 
65 70 75 80 
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Asp Ala Lys Thr Leu lie Phe Tyr Asn His Tyr Asp Thr Val Pro Ala 
. 85 90 95 



Asp Gly Asp Gin Val Trp Thr Glu Asp Pro Phe Thr Leu Ser Val Arg 
100 105 110 



Asn Gly Phe Met Tyr Gly Arg Gly Val Asp Asp Asp Lys Gly His lie 
115 120 125 



Thr Ala Arg Leu Ser Ala Leu Arg Lys Tyr Met Gin His His Asp Asp 
130 135 140 



Leu Pro Val Asn lie Ser Phe lie Met Glu Gly Ala Glu Glu Ser Ala 
145 150 155 160 



Ser Thr Asp Leu Asp Lys Tyr Leu Glu Lys His Ala Asp Lys Leu Arg 
165 170 175 



Gly Ala Asp Leu Leu Val Trp Glu Gin Gly Thr Lys Asn Ala Leu Glu 
180 185 190 



Gin Leu Glu lie Ser Gly Gly Asn Lys Gly He Val Thr Phe Asp Ala 
195 200 205 



Lys Val Lys Ser Ala Asp Val Asp He His Ser Ser Tyr Gly Gly Val 
210 215 220 



Val Glu Ser Ala Pro Trp Tyr Leu Leu Gin Ala Leu Gin Ser Leu Arg 
225 230 235 240 



Ala Ala Asp Gly Arg lie Leu Val Glu Gly Leu Tyr Glu Glu Val Gin 
245 250 255 



Glu Pro Asn Glu Arg Glu Met Ala Leu Leu Glu Thr Tyr Gly Gin Arg 
260 265 270 



Asn Pro Glu Glu Val Ser Arg He Tyr Gly Leu Glu Leu Pro Leu Leu 
275 280 285 



Gin Glu Glu Arg Met Ala Phe Leu Lys Arg Phe Phe Phe Asp Pro Ala 
290 295 300 
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Leu Asn lie Glu Gly lie Gin Ser Gly Tyr Gin Gly Gin Gly Val Lys 
305 310 315 320 



Thr lie Leu Pro Ala Glu Ala Ser Ala Lys Leu Glu Val Arg Leu Val 
325 330 335 



Pro Gly Leu Glu Pro His Asp Val Leu Glu Lys lie Arg Lys Gin Leu 
340 345 350 



Asp Lys Asn Gly Phe Asp Lys Val Glu Leu Tyr Tyr Thr Leu Gly Glu 
355 360 365 



Met Ser Tyr Arg Ser Asp Met Ser Ala Pro Ala lie Leu Asn Val He 
370 375 380 



Glu Leu Ala Lys Lys Phe Tyr Pro Gin Gly Val Ser Val Leu Pro Thr 
385 390 395 400 



Thr Ala Gly Thr Gly Pro Met His Thr Val Phe Asp Ala Leu Glu Val 
405 410 415 



Pro Met Val Ala Phe Gly Leu Gly Asn Ala Asn Ser Arg Asp His Gly 
420 425 430 



Gly Asp Glu Asn Val Arg He Ala Asp Tyr Tyr Thr His He Glu Leu 
435 440 445 



Val Glu Glu Leu He Arg Ser Tyr Glu 
450 455 



<210> 220 

<211> 204 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 220 

Met Gly Arg Phe Leu Asp Phe Val Phe Asn Arg Phe Phe Leu Gly Met 
15 10 15 



He Ala Thr Ala Phe Phe Trp Leu Leu Thr Leu Ala Gly Gly He He 
20 25 30 
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Leu Gly Leu Ala Pro Ala Ser Ala Thr. Leu Met Ser Leu Tyr Ala Glu 
35 40 45 



His Gly Tyr Ser Phe Arg Glu Tyr Ser Leu Lys Glu Ala Trp Ser Leu 
50 55 60 



Tyr Lys Gin Asn Phe Val Ser Ser Asn Leu lie Phe Tyr Ser Phe Leu 
65 70 75 80 



Gly Val Gly Leu Val Leu Thr Tyr Gly Leu Tyr Leu Leu Val Gin Leu 
.85 90 95 



Pro His Gin Thr He Val His Leu He Ala Thr Leu Leu Asn Val Leu 
100 105 110 



Val Val Ala Leu He Phe Leu Ala Tyr Thr Val Ser Leu Lys Leu Gin 
115 120 125 



Val Tyr Phe Ala Leu Ser Tyr Arg Asn Ser Leu Lys Leu Ser Leu He 
130 135 140 



Gly He Phe Met Ser Leu Ala Ala Val Ala Lys Val Leu Leu Gly Thr 
145 150 155 160 



Val Leu Leu Val Ala He Gly Tyr Tyr Met Pro Ala Leu Leu Phe Phe 
165 170 175 



Val Gly He Gly Met Trp His Phe Phe He Ser Asp Met Leu Glu Pro 
180 185 190 



Val Tyr Glu He He His Glu Lys Leu Ala Thr Lys 
195 200 



<210> 221 
<211> 152 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 221 

Met Lys Lys Gin Val Phe His Asp Ala Ala Thr Gly Val Leu He Gly 
15 10 15 
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Leu lie Leu Ser lie Leu Phe Ser Leu lie Tyr Ala Pro Asn Thr Tyr 
20 25 30 



Ala Pro Leu Asn Pro Tyr Ser Leu lie Gly Gin Val Met Asp Gin His 
35 40 45 



Gin Val His Gly Ala Leu Val Leu Leu Tyr Cys Thr Leu lie Trp Ala 
50 55 60 



Thr lie Gly Met Leu Phe Asn Phe Gly Asn Arg Leu Phe Ser Arg Asp 
65 70 75 80 



Trp Ser Met Leu Arg Ala Thr Leu Thr His Phe Phe Leu Met Leu Ala 
85 90 95 



Gly Phe Val Pro Leu Ala Thr Leu Ala Gly Trp Phe Pro Phe His Trp 
100 105 110 



lie Phe Tyr Leu Gin Leu lie lie Glu Phe Ala lie Val Tyr Leu lie 
115 120 125 



lie Trp Ala lie Leu Tyr Lys Arg Glu Ala Lys Lys Val Asp His lie 
130 135 140 



Asn Gin Leu Leu Glu His Arg Lys 
145 150 



<210> 222 

<211> 197 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 222 



Met Tyr Ala Tyr Leu Lys Gly He He Thr Lys He Thr Ala Lys Tyr 
15 10 15 



He Val Leu Glu Thr Asn Gly He Gly Tyr He Leu His Val Ala Asn 
20 25 30 



Pro Tyr Ala Tyr Ser Gly Gin Val Asn Gin Glu Ala Gin He Tyr Val 
35 40 45 



-177- 



WO 02/083855 



PCT/US02/11524 



His Gin Val Val Arg Glu Asp Ala His Leu Leu Tyr Gly Phe Arg Ser 
50 55 60 



Glu Asp Glu Lys Lys Leu Phe Leu Ser Leu He Ser Val Ser Gly He 
65 70 75 80 



Gly Pro Val Ser Ala Leu Ala He He Ala Ala Asp Asp Asn Ala Gly 
85 90 95 



Leu Val Gin Ala He Glu Thr Lys Asn He Thr Tyr Leu Thr Lys Phe 
100 105 110 



Pro Lys He Gly Lys Lys Thr Ala Gin Gin Met Val Leu Asp Leu Glu 
115 120 125 



Gly Lys Val Val Val Ala Gly Asp Asp Leu Pro Ala Lys Val Ala Val 
130 135 140 



Gin Ala Ser Ala Glu Asn Gin Glu Leu Glu Glu Ala Met Glu Ala Met 
145 150 155 160 



Leu Ala Leu Gly Tyr Lys Ala Thr Glu Leu Lys Lys He Lys Lys Phe 
165 170 175 



Phe Glu Gly Thr Thr Asp Thr Ala Glu Asn Tyr He Lys Ser Ala Leu 
180 185 190 



Lys Met Leu Val Lys 
195 



<210> 223 

<211> 189 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 223 

Met Lys Lys He Val Leu Val Ser Leu Ala Phe Leu Phe Val Leu Val 
1 5 10 15 



Gly Cys Gly Gin Lys Lys Glu Thr Gly Pro Ala Thr Lys Thr Glu Lys 
20 25 30 
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Asp Thr Leu Gin Ser Ala Leu Pro Val lie Glu Asn Ala Glu Lys Asn 
35 40 45 



Thr Val Val Thr Lys Thr Leu Val Leu Pro Lys Ser Asp Asp Gly Ser 
50 55 60 



Gin Gin Thr Gin Thr lie Thr Tyr Lys Asp Lys Thr Phe Leu Ser Leu 
65 70 75 80 



Ala lie Gin Gin Lys Arg Pro Val Ser Asp Glu Leu Lys Thr Tyr lie 
85 • 90 95 



Asp Gin His Gly Val Glu Glu Thr Gin Lys Ala Leu Leu Glu Ala Glu 
100 105 110 



Glu Lys Asp Lys Ser lie lie Glu Ala Arg Lys Leu Ala Gly Phe Lys 
115 120 125 



Leu Glu Thr Lys Leu Leu Ser Ala Thr Glu Leu Gin Thr Thr Thr Ser 
130 135 140 



Phe Asp Phe Gin Val Leu Asp Val Lys Lys Ala Ser Gin Leu Glu His 
145 150 155 160 



Leu Lys Asn lie Gly Leu Glu Asn - Leu Leu Lys Asn Glu Pro Ser Lys 
165 170 * 175 



Tyr lie Ser Asp Arg Leu Ala Asn Gly Ala Thr Glu Gin 
180 185 



<210> 224 
<211> 152 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 224 

Met Lys Leu Lys Arg Phe Thr Leu Ser Leu Ala Ser Leu Ala Ser Phe 
15 10 15 



Ser Leu Leu Val Ala Cys Ser Gin Arg Ala Gin Gin Val Gin Gin Pro 
20 25 30 
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Val Ala Gin Gin Gin Val Gin Gin Pro Ala Gin Gin Asn Thr Asn Thr 
35 40 45 



Ala Asn Ala Gly Gly Asn Gin Asn Gin Ala Ala Pro Val Gin Asn Gin 
50 55 60 



Pro Val Ala Gin Pro Thr Asp lie Asp Gly Thr Tyr Thr Gly Gin Asp 
65 70 75 80 



Asp Gly Asp Arg He Thr Leu Val Val Thr Gly Thr Thr Gly Thr Trp 
85 .90 95 



Thr Glu Leu Glu Ser Asp Gly Asp Gin Lys Val Lys Gin Val Thr Leu 
100 105 110 



Asp Ser Ala Asn Gin Arg Met He He Gly Asp Asp Val Lys lie Tyr 
115 120 125 



Thr Val Asn Gly Asn Gin He Val Val Asp Asp Met Asp Arg Asp Pro 
130 135 140 



Ser Asp Gin He Val Leu Thr Lys 
145 150 



<210> 225 

<211> 510 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 225 

Met Lys Tyr Arg Lys Phe Gin Leu Leu Met Ser Lys Tyr Gly Phe Ser 
1 5 10 15 



Leu Ser He Met Leu Leu Glu Leu Cys Leu Val Phe Gly Leu Phe Leu 
20 25 30 



Tyr Leu Gly Arg Met Ala Pro He Leu Trp He Thr Val Leu He Leu 
35 40 45 



Leu Ser He He Thr He He Ser He Val Asn Arg Asn Thr Thr Pro 
50 55 60 
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Glu Asn Lys Val Thr Trp Leu Leu Val Ala Phe Val Pro Val Phe Gly 
65 70 75 80 



Pro Leu Leu Tyr Leu Met Phe Gly Glu Arg Arg Leu Ser Lys Lys Glu 
85 90 95 



lie Lys Gin Leu Lys Lys Leu Gly Ser Met His Phe Gin Glu Ala Asn 
100 105 110 



Ser Gin Leu Leu Lys Glu Lys Leu Lys Glu Ser Asp Lys Ala Ala Tyr 
115 120 125 



Gly Val lie Lys Ser Leu Leu Ser Met Asp Thr Asn Ala Asp lie Tyr 
130 135 140 



Asp Gin Thr Ala Ser Thr Phe Phe Pro Asn Gly Glu Ala Met Trp Lys 
145 150 155 160 



Lys Met Val Glu Asp Leu Lys Lys Ala Glu Lys Phe lie Phe Leu Glu 
165 170 175 



Tyr Tyr lie He Glu Glu Gly Leu Met Trp Asn Arg He Leu Asp He 
180 185 190 



Leu Glu Gin Lys Val Ala Gin Gly Val Glu Val Lys Met Leu Tyr Asp 
195 200 205 



Asp He Gly Cys Met Ala Thr Leu Thr Gly Asp Tyr Ala His Arg Leu 
210 215 220 



Arg Gin Leu Gly He Glu Ala His Lys Phe Asn Lys Val He Pro Arg 
225 230 235 240 



Leu Thr Val Ala Tyr Asn Asn Arg Asp His Arg Lys He Leu He Val 
245 250 255 



Asp Gly Gin He Ala Tyr Thr Gly Gly Val Asn Leu Ala Asp Glu Tyr 
260 265 270 



He Asn His Val Glu Arg Phe Gly Tyr Trp Lys Asp Ser Gly He Arg 
275 280 285 
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Leu Asp Gly Leu Ala Val Lys Ala Leu Thr Arg Leu Phe Leu Thr Thr 
290 295 300 



Trp Tyr He Asn Arg Gly Glu He Ser Asp Phe Asp Gin Tyr His Leu 
305 310 315 320 



Glu Asn His Ser He Pro Ser Asp Gly Leu Thr He Pro Tyr Gly Ser 
325 330 335 



Gly Pro Lys Pro He Phe Arg Ala Gin Val Gly Lys Lys Val Tyr Gin 
340 345 350 



Ser Leu He Asn Gin Ala Thr Glu Ser Val Tyr He Thr Thr Pro Tyr 
355 360 365 



Leu He He Asp Tyr Asp Leu Thr Glu Thr He Lys Asn Ala Ala Met 
370 375 380 



Arg Gly Val Asp Val Arg He He Thr Pro Tyr He Pro Asp Lys Lys 
385 390 395 400 



Phe He Gin Leu Val Thr Arg Gly Ala Tyr Pro Asp Leu Leu Ser Ala 
405 410 415 



Gly Val Arg He Tyr Glu Tyr Ser Pro Gly Phe He His Ser Lys Gin 
420 425 430 



Met Leu Val Asp Glu Asp Phe Ala Val Val Gly Thr He Asn Leu Asp 
435 440 445 



Tyr Arg Ser Leu Val His His Tyr Glu Asn Ala Val Leu Leu Tyr Lys 
450 455 460 



Thr Pro Ser He Arg Glu He Ala Arg Asp Phe Arg Asn He Phe Ala 
465 470 475 480 



Asp Ser Gin Glu Val Tyr Pro His Ser He Lys Thr Ser Trp Tyr Gin 
485 490 495 



Lys Leu Val Lys Glu He Ala Gin Leu Phe Ala Pro He Leu 
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500 



505 



510 



<210> 226 

<211> 81 * 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 226 

Met Asn Gin Thr Phe Gly Thr Val Val Ser Asn Asp Trp Phe Ser Leu 
1 5 10 15 



Ser Asn lie Asn lie Gin Thr Thr Phe Tyr Cys Leu Arg Leu lie He 
20 25 30 



Phe Thr Leu Val Val He Phe Phe Phe He Val Asn Trp Trp Val Lys 
35 40 45 



Asp Leu Val Glu Ser Phe Ser Ser Tyr Ala Val Asp Asp Thr Pro Thr 
50 55 60 



Gin Thr Phe Gin Lys Ala Val Arg Val His Phe Asn He Asp Asn Thr 
65 70 75 80 



Phe 



<210> 227 . 

<211> 490 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 227 

Met He Asn Asp He He Leu Leu Leu Phe Val Lys He Lys Arg Arg 
1 5 10 15 



Leu Met Met Asp Lys Leu Phe Lys Leu Lys Glu Asn Gly Thr Asp Val 
20 25 30 



Arg Thr Glu Val Leu Ala Gly Leu Thr Thr Phe Phe Ala Met Ser Tyr 
35 40 45 



He Leu Phe Val Asn Pro Gin He Leu Ser Gin Thr Gly Met Pro Ala 
50 55 60 
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Gin Gly Val Phe Leu Ala Thr lie lie Gly Ala Val Ala Gly Thr Leu 
65 70 75 80 



Met Met Ala Phe Tyr Ala Asn Leu Pro Tyr Ala Gin Ala Pro Gly Met 
85 90 95 



Gly Leu Asn Ala Phe Phe Thr Phe Thr Val Val Phe Gly Leu Gly Tyr 
100 105 110 



Ser Trp Gin Glu Ala Leu Ala Met Val Phe lie Cys Gly He He Ser 
115 120 125 



Leu He He ( Thr Leu Thr Asn Val Arg Lys Met He He Glu Ser He 
130 135 140 



Pro Asn Ala Leu Arg Ser Ala lie. Ser Ala Gly He Gly Val Phe Leu 
145 150 155 ~ 160 



Ala Tyr Val Gly He Lys Asn Ala Gly Leu Leu Lys Phe Thr He Asp 
165 170 175 



Pro Gly Asn Tyr Thr Val Val Gly Glu Gly Ala Asp Lys Ala Gin Ala 
180 185 190 



Thr He Ala Ala Asn Ser Ser Ala Val Pro Gly Leu Val Ser Phe Asn 
195 200 205 



Asn Pro Ala Val Leu Val Ala Leu Ala Gly Leu Ala He Thr He Phe 
210 215 220 



Phe Val He Lys Gly He Lys Gly Gly He He Leu Ser He Leu Thr 
225 230 235 240 



Thr Thr Val Leu Ala He Ala Val Gly Leu Val Asp Leu Ser Ser He 
245 250 255 



Asp Phe Ala Asn Asn His Val Gly Ala Ala Phe Glu Asp Leu Lys Thr 
260 265 270 



He Phe Gly Ala Ala Leu Gly Ser Glu Gly Leu Gly Ala Leu Val Ser 
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275 280 285 



Asp Thr Ala Arg Leu Pro Glu Thr Leu Met Ala lie Leu Ala Phe Ser 
290 295 300 



Leu Thr Asp lie Phe Asp Thr lie Gly Thr Leu lie Gly Thr Gly Glu 
305 310 315 320 



Lys Val Gly He Val Ala Thr Asn Gly Glu Asn His Gin Ser Ala Lys 
325 330 335 



Leu Asp Lys Ala Leu Tyr Ser Asp Leu He Gly Thr Thr Val Gly Ala 
340 345 350 



He Ala Gly Thr Ser Asn Val Thr Thr Tyr Val Glu Ser Ala Ala Gly 
355 360 365 



He Gly Ala Gly Gly Arg Thr Gly Leu Thr Ala Leu Val Val Ala He 
370 375 380 



Cys Phe Ala He Ser Ser Phe Phe Ser Pro Leu Leu Ala He Val Pro 
385 390 395 400 



Thr Ala Ala Thr Ala Pro He Leu He He Val Gly He Met Met Leu 
405 410 415 



Gly Ser Leu Lys Asn He His Trp Asp Asp Met Ser Glu Ala Val Pro 
420 425 430 



Ala Phe Phe Thr Ser He Phe Met Gly Phe Ser Tyr Ser He Thr Gin 
435 440 445 



Gly He Ala Val Gly Phe Leu Thr Tyr Thr Leu Thr Lys Leu Val Lys 
450 455 460 



Gly Gin Val Lys Asp Val His Val Met He Trp He Leu Asp Ala Leu 
465 470 475 480 



Phe He Leu Asn Tyr He Ser Met Ala Leu 
485 490 
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<210> 228 
<211> 1077 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 228 

Met lie Leu Gin Tyr Val Tyr Trp Ser Val Tyr Met Gin Thr Lys Thr 
15 10 15 



Lys Lys Leu lie Val Ser Leu Ser Ser Leu Val Leu Ser Gly Phe Leu 
20 25 30 



Leu Asn His Tyr Met Thr He Gly Ala Glu Glu Thr Thr Thr Asn Thr 
35 40 45 



He Gin Gin Ser Gin Lys Glu Val Gin Tyr Gin Gin Arg Asp Thr Lys 
50 55 60 



Asn Leu Val Glu Asn Gly Asp Phe Gly Gin Thr Glu Asp Gly Ser Ser 
65 70 75 80 



Pro Trp Thr Gly Ser Lys Ala Gin Gly Trp Ser Ala Trp Val Asp Gin 
85 90 95 



Lys Asn Ser Ala Asp Ala Ser Thr Arg Val He Glu Ala Lys Asp Gly 
100 105 110 



Ala He Thr He Ser Ser His Glu Lys Leu Arg Ala Ala Leu His Arg 
115 120 125 



Met Val Pro He Glu Ala Lys Lys Lys Tyr Lys Leu Arg Phe Lys He 
130 135 * 140 



Lys Thr Asp Asn Lys lie Gly He Ala Lys Val Arg He He Glu Glu 
145 150 155 160 



Ser Gly Lys Asp Lys Arg Leu Trp Asn Ser Ala Thr Thr Ser Gly Thr 
165 170 175 



Lys Asp Trp Gin Thr He Glu Ala Asp Tyr Ser Pro Thr Leu Asp Val 
180 185 190 
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Asp Lys lie Lys Leu Glu Leu Phe Tyr Glu Thr Gly Thr Gly Thr Val 
195 200 205 



Ser Phe Lys Asp lie Glu Leu Val Glu Val Ala Asp Gin Leu Ser Glu 
210 215 220 



Asp Ser Gin Thr Asp Lys Gin Leu Glu Glu Lys lie Asp Leu Pro lie 
225 230 235 240 



Gly Lys Lys His Val Phe Ser Leu Ala Asp Tyr Thr Tyr Lys Val Glu 
245 250 255 



Asn Pro Asp Val Ala Ser Val Lys Asn Gly lie Leu Glu Pro Leu Lys 
260 265 270 



Glu Gly Thr Thr Asn Val He Val Ser Lys Asp Gly Lys Glu Val Lys 
275 280 285 



Lys He Pro Leu Lys lie Leu Ala Ser Val Lys Asp Ala Tyr Thr Asp 
290 295 300 



Arg Leu Asp Asp Trp Asn Gly He He Ala Gly Asn Gin Tyr Tyr Asp 
305 310 315 320 



Ser Lys Asn Giu Gin Met Ala Lys Leu Asn Gin Glu Leu Glu Gly Lys 
325 330 335 



Val Ala Asp Ser Leu Ser Ser He Ser Ser Gin Ala Asp Arg Thr Tyr 
340 345 350 

Leu Trp Glu Lys Phe Ser Asn Tyr Lys Thr Ser Ala Asn Leu Thr Ala 
355 360 365 

Thr Tyr Arg Lys Leu Glu Glu Met Ala Lys Gin Val Thr Asn Pro Ser 
370 375 380 



Ser Arg Tyr Tyr Gin Asp Glu Thr Val Val Arg Thr Val Arg Asp Ser 
385 390 395 " 400 



Met Glu Trp Met His Lys His Val Tyr Asn Ser Glu Lys Ser He Val 
405 410 415 
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Gly Asn Trp Trp Asp Tyr Glu He Gly Thr Pro Arg Ala He Asn Asn 
420 425 430 , 



Thr Leu Ser Leu Met Lys Glu Tyr Phe Ser Asp Glu Glu He Lys Lys 
435 440 445 



Tyr Thr Asp Val He Glu Lys Phe Val Pro Asp Pro Glu His Phe Arg 
450 455 460 



Lys Thr Thr Asp Asn Pro Phe Lys Ala Leu Gly Gly Asn Leu Val Asp 
465 470 475 480 



Met Gly Arg Val Lys Val He Ala Gly Leu Leu Arg Lys Asp Asp Gin 
485 490 495 



Glu He Ser Ser Thr He Arg Ser He Glu Gin Val Phe Lys Leu Val 
500 505 510 



Asp Gin Gly Glu Gly Phe Tyr Gin Asp Gly Ser Tyr He Asp His Thr 
515 520 525 



Asn Val Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu He Asp Gly Leu 
530 535 540 



Ser Gin Leu Leu Pro Val He Gin Lys Thr Lys Asn Pro He Asp Lys 
545 ' 550 555 560 



Asp Lys Met Gin Thr Met Tyr His Trp He Asp Lys Ser Phe Ala Pro 
565 570 » 575 



Leu Leu Val Asn Gly Glu Leu Met Asp Met Ser Arg Gly Arg Ser He 
580 585 590 



Ser Arg Ala Asn Ser Glu Gly His Val Ala Ala Val Glu Val Leu Arg 
595 600 605 



Gly He His Arg He Ala Asp Met Ser Glu Gly Glu Thr Lys Gin Cys 
610 615 620 



Leu Gin Ser Leu Val Lys Thr He Val Gin Ser Asp Ser Tyr Tyr Asp 
625 630 635 640 
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Val Phe Lys Asn Leu Lys Thr Tyr Lys Asp He Ser Leu Met Gin Ser 
645 650 655 



Leu Leu Ser Asp Ala Gly Val Ala Ser Val Pro Arg Pro Ser Tyr Leu 
660 665 * 670 



Ser Ala Phe Asn Lys Met Asp Lys Thr Ala Met Tyr Asn Ala Glu Lys 
675 680 685 



Gly Phe Gly Phe Gly Leu Ser Leu Phe Ser Ser Arg Thr Leu Asn Tyr 
690 695 700 



Glu His Met Asn Lys Glu Asn Lys Arg Gly Trp Tyr Thr Ser Asp Gly 
705 710 715 720 



Met Phe Tyr Leu Tyr Asn Gly Asp Leu Ser His Tyr Ser Asp Gly Tyr 
725 730 735 



Trp Pro Thr Val Asn Pro Tyr Lys Met Pro Gly Thr Thr Glu Thr* Asp 
740 1 745 750 



Ala Lys Arg Ala Asp Ser Asp Thr Gly Lys Val Leu Pro Ser Ala Phe 
755 760 765 



Val Gly Thr Ser Lys Leu Asp Asp Ala Asn Ala Thr Ala Thr Met Asp 
770 775 780 



Phe Thr Asn Trp Asn Gin Thr Leu Thr Ala His Lys Ser Trp Phe Met 
785 790 795 800 



Leu Lys Asp Lys He Ala Phe Leu Gly Ser Asn He Gin Asn Thr Ser 
805 810 815 



Thr Asp Thr Ala Ala Thr Thr He Asp Gin Arg Lys Leu Glu Ser Gly 
820 825 830 



Asn Pro Tyr Lys Val Tyr Val Asn Asp Lys Glu Ala Ser Leu Thr Glu 
835 840 845 



Gin Glu Lys Asp Tyr Pro Glu Thr Gin Ser Val Phe Leu Glu Ser Phe 
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850 855 860 



Asp Ser Lys Lys Asn lie Gly Tyr Phe Phe Phe Lys Lys Ser Ser He 
865 ' 870 875 880 



Ser Met Ser Lys Ala Leu Gin Lys Gly Ala Trp Lys Asp He Asn Glu 
885 890 895 



Gly Gin Ser Asp Lys Glu Val Glu Asn Glu Phe Leu Thr He Ser Gin 
900 905 910 



Ala His Lys Gin Asn Arg Asp Ser Tyr Gly Tyr Met Leu He Pro Asn 
915 920 925 



Val Asp Arg Ala Thr Phe Asn Gin Met He Lys Glu Leu Glu Ser Ser 

930 935 940 

Leu He Glu Asn Asn Glu Thr Leu Gin Ser Val Tyr Asp Ala Lys Gin 
945 950 955 960 



Gly Val Trp Gly He Val Lys Tyr Asp Asp Ser Val Ser Thr He Ser 
965 970 975 



Asn Gin Phe Gin Val Leu Lys Arg Gly Val Tyr Thr He Arg Lys Glu 
980 985 990 



Gly Asp Glu ,Tyr Lys He Ala Tyr Tyr Asn Pro Glu Thr Gin Glu Ser 
995 1000 1005 



Ala Pro Asp Gin Glu Val Phe Lys Lys Leu Glu Gin Ala Ala Gin 
1010 1015 1020 



Pro Gin Val Gin Asn Ser Lys Glu Lys Glu Lys Ser Glu Glu Glu 
1025 1030 1035 



Lys Asn His Ser Asp Gin Lys Asn Leu Pro Gin Thr Gly Glu Gly 
1040 1045 1050 



Gin Ser He Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly Ala Phe 
1055 1060 1065 
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Tyr Leu Phe Arg Arg Gly Lys Asn Asn 
1070 1075 



<210> 229 

<211> 259 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 229 

Met Ser lie Asn Val Phe Gin Ala lie Leu lie Gly Leu Trp Thr Ala 
1 5 10 15 



Phe Cys Phe Ser Gly Met Leu Leu Gly lie Tyr Thr Asn Arg Cys He 
20 25 30 



Val Leu Ser Phe Gly Val Gly He He Leu Gly Asp Leu Pro Thr Ala 
35 40 45 



Leu Ala Met Gly Ala He Gly Glu Leu Ala Tyr Met Gly Phe Gly Val 
50 - 55 60 



Gly Ala Gly Gly Thr Val Pro Pro Asn Pro He Gly Pro Gly He Phe 
65 70 75 80 



Gly Thr Leu Met Ala He Thr Ser Ala Gly Lys Val Ser Pro Glu Ala 
85 90 95 



Ala Leu Ala Leu Ser Thr Pro He Ala Val Ala He Gin Phe Leu Gin 
100 105 110 



Thr Phe Ala Tyr Thr Val Arg Ala Gly Ala Pro Glu Thr Ala Met Lys 
115 120 125 



His Leu Lys Asn His Asn Leu Lys Lys Phe Lys Phe Thr Leu Asn Ala 
130 135 140 



Thr He Trp Leu Phe Ala Phe He Gly Phe Thr Leu Gly Cys Leu Gly 
145 150 155 160 



Ala Leu Ser Met Asp Thr Leu Leu Lys Leu Val Asp Tyr He Pro Pro 
165 170 175 
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Val Leu Leu Thr Gly Leu Thr Val Ala Gly Lys Met Leu Pro Ala lie 
180 185 190 



Gly Phe Ala Met lie Leu Ser Val Met Ala Lys Lys Glu Leu lie Pro 
195 200 205 



Phe Val Leu Leu Gly Tyr Val Cys Ala Ala Tyr Leu Asn He Pro Thr 
210 215 220 



He Gly He Ala He Val Gly Thr He Phe Ala Leu He Glu Phe Tyr 
225 230 235 240 



Asn Lys Pro Lys Thr Ala Asp His Val Val Glu Glu Glu Ala His Asp 
245 250 255 



Asp Trp He 



<210> 230 

<211> 111 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 230 

Met Lys Ser Leu Ala Arg Leu Leu He He His Val Phe He Ser He 
1 5 10 15 



Phe Leu Phe Phe Ala Leu Thr Ser Gly Ala He Ser His' Thr Val Leu 
20 25 30 



Leu Leu Leu Leu Leu Phe Leu Pro Ala Leu Asn Lys Gly Leu Glu Lys 
35 40 . 45 



He Gin Ser Lys Arg He Pro Val Leu Asn Ala Ala Leu Phe Phe Leu 
50 55 60 



Leu He Ser Phe Pro Gin Leu Leu Thr Asn Pro Val Gin Trp Lys Phe 
65 70 75 80 



Ser He Phe Leu Val Val Thr He He Ser Ser Leu Ala Tyr Phe Tyr 
85 90 95 
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Asn Phe Tyr Gin Val Val Lys Glu Val Asp Gin Lys Gin Leu lie 
100 105 110 



<210> 231 

<211> 750 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 231 

Met Lys Trp Thr Lys Arg Val lie Arg Tyr Ala Thr Lys Asn Arg Lys 
1 5 10 15 



Ser Pro Ala Glu Asn Arg Arg Arg Val Gly Lys Ser Leu Ser Leu Leu 
20 25 30 



Ser Val Phe Val Phe Ala lie Phe Leu Val Asn Phe Ala Val He He 
35 40 45 



Gly Thr Gly Thr Arg Phe Gly Thr Asp Leu Ala Lys Glu Ala Lys Lys 
50 55 60 



Val His Gin Thr Thr Arg Thr Val Pro Ala Lys Arg Gly Thr He Tyr 
65 70 75 80 



Asp Arg Asn Gly Val Pro He Ala Glu Asp Ala Thr Ser Tyr Asn Val 
85 90 95 



Tyr Ala Val He Asp Glu Asn Tyr Lys Ser Ala Thr Gly Lys He Leu 
100 105 110 



Tyr Val Glu Lys Thr Gin Phe Asn Lys Val Ala Glu Val Phe His Lys 
115 120 125 



Tyr Leu Asp Met Glu Glu Ser 'Tyr Val Arg Glu Gin Leu Ser Gin Pro 
130 135 140 



Asn Leu Lys Gin Val Ser Phe Gly Ala Lys Gly Asn Gly He Thr Tyr 
145 150 155 160 



Ala Asn Met Met Ser He Lys. Lys Glu Leu Glu Ala Ala Glu Val Lys 
165 170 175 
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Gly He Asp Phe Thr Thr Ser Pro Asn Arg Ser Tyr Pro Asn Gly Gin 
180 185 190 



Phe Ala Ser Ser Phe He Gly Leu Ala Gin Leu His Glu Asn Glu Asp 
195 200 205 



Gly Ser Lys Ser Leu Leu Gly Thr Ser Gly Met Glu Ser Ser Leu Asn 
210 215 220 



Ser He Leu Ala Gly Thr Asp Gly He He Thr Tyr Glu Lys Asp Arg 
225 230 235 ~ 240 



Leu Gly Asn He Val Pro Gly Thr Glu Gin Val Ser Gin Arg Thr Met 
245 250 255 



Asp Gly Lys Asp Val Tyr Thr Thr He Ser Ser Pro Leu Gin Ser Phe 
260 265 270 



Met Glu Thr Gin Met Asp Ala Phe Gin Glu Lys Val Lys Gly Lys Tyr 
275 280 285 



Met Thr Ala Thr Leu Val Ser Ala Lys Thr Gly Glu He Leu Ala Thr 
290 295 300 



Thr Gin Arg Pro Thr Phe Asp Ala Asp Thr Lys Glu Gly lie Thr Glu 
305 310 315 320 



Asp Phe Val Trp Arg Asp He Leu Tyr Gin Ser Asn Tyr Glu Pro Gly 
325 330 335 



Ser Thr Met Lys Val Met Met Leu Ala Ala Ala He Asp Asn Asn Thr 
340 345 350 



Phe Pro Gly Gly Glu Val Phe Asn Ser Ser Glu Leu Lys He Ala Asp 
355 360 365 



Ala Thr He Arg Asp Trp Asp Val Asn Glu Gly Leu Thr Gly Gly Arg 
370 375 380 



Thr Met Thr Phe Ser Gin Gly Phe Ala His Ser Ser Asn Val Gly Met 
385 390 395 400 
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Thr Leu Leu Glu Gin Lys Met Gly Asp Ala Thr Trp Leu Asp Tyr Leu 
405 410 415 



Asn Arg Phe Lys Phe Gly Val Pro Thr Arg Phe Gly Leu Thr Asp Glu 
420 425 430 



Tyr Ala Gly Gin Leu Pro Ala Asp Asn lie Val Asn lie Ala Gin Ser 
435 * 440 445 



Ser Phe Gly Gin Gly lie Ser Val Thr Gin Thr Gin Met lie Arg Ala 
450 455 460 



Phe Thr Ala lie Ala Asn Asp Gly Val Met Leu Glu Pro Lys Phe lie 
465 470 475 • 480 



Ser Ala lie Tyr Asp Pro Asn Asp Gin Thr Ala Arg Lys Ser Gin Lys 
485 490 495 



Glu He Val Gly Asn Pro Val Ser Lys Asp Ala Ala Ser Leu Thr Arg 
500 505 510 



Thr Asn Met Val Leu Val Gly Thr Asp Pro Val Tyr Gly Thr Met Tyr 
515 520 525 



Asn His Ser Thr Gly Lys Pro Thr Val Thr Val Pro Gly Gin Asn Val 
530 535 540 



Ala Leu Lys Ser Gly Thr Ala Gin He Ala Asp Glu Lys Asn Gly Gly 
545 550 555 560 



Tyr Leu Val Gly Leu Thr Asp Tyr He Phe Ser Ala Val Ser Met Ser 
565 570 575 



Pro Ala Glu Asn Pro Asp Phe He Leu Tyr Val Thr Val Gin Gin Pro 
580 585 590 



Glu His Tyr Ser Gly He Gin Leu Gly Glu Phe Ala Asn Pro lie Leu 
595 600 605 



Glu Arg Ala Ser Ala Met Lys Asp Ser Leu Asn Leu Gin Thr Thr Ala 
610 615 620 
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Lys Ala Leu Glu Gin Val Ser Gin Gin Ser Pro Tyr Pro Met Pro Ser 
625 630 635 640 



Val Lys Asp lie Ser Pro Gly Asp Leu Ala Glu Glu Leu Arg Arg Asn 
645 650 655 



Leu Val Gin Pro lie Val Val Gly Thr Gly Thr Lys He Lys Asn Ser 
660 665 670 



Ser Ala Glu Glu Gly Lys Asn Leu Ala Pro Asn Gin Gin Val Leu He 
675 680 685 



Leu Ser Asp Lys Ala Glu Glu Val Pro Asp Met Tyr Gly Trp Thr Lys 
690 695 700 



Glu Thr Ala Glu Thr Leu Ala Lys Trp Leu Asn He Glu Leu Glu Phe 
705 710 715 720 



Gin Gly Ser Gly Ser Thr Val Gin Lys Gin Asp Val Arg Ala Asn Thr 
725 730 735 



Ala He Lys Asp He Lys Lys He Thr Leu Thr Leu Gly Asp 
740 745 750 



<210> 232 
<211> 217 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 232 

Met Ser Asn Gly Asn Arg Met Lys Asn Gly Asn Arg He Tyr Ser Trp 
15 10 15 



Arg Leu Phe Met Tyr Gly He lie Lys Arg Leu Gly Asp He Leu Leu 
20 25 30 



Ser Leu He Gly He He He Leu Cys Pro Val Phe Met He He Ala 
35 40 45 



He Ala He Lys Leu Asp Ser Glu Gly Pro Val He Phe Lys Gin Lys 
50 55 60 
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Arg Phe Gly lie His Lys Glu Tyr Phe Tyr lie Leu Lys Phe Arg Ser 
65 70 75 80 



Met Lys lie Asp Ala Pro Lys Asn Val Ala Pro Arg Asn Leu Tyr Asn 
85 90 95 



Pro Glu Gin Trp lie Thr Lys Val Gly Ala Phe Leu Arg Lys Thr Ser 
100 105 110 



Leu Asp Glu Leu Pro Gin Leu Phe Asn lie Leu Val Gly Asn Met Ser 
115 120 125 



lie Val Gly Pro Arg Pro Ala Gly He Asn Glu Leu Asp Leu He Ala 
130 135 140 



Glu Arg Asp Lys Tyr Gly Ala Asn Asp He Leu Pro Gly Leu Thr Gly 
145 150 155 160 



Trp Ala Gin He Asn Gly Arg Asp Thr Leu Ser Val Glu Met Lys Thr 
165 170 175 



Glu Leu Asp Gly Tyr Tyr Val Lys His Leu Ser Leu He Met Asp He 
180 w 185 190 

Arg Cys He Val Lys Thr He Pro Tyr Val Leu Lys Arg Lys Gly He 
i 195 200 205 

Val Glu Gly Ser Gly Lys Lys Glu Ser 
210 215 



<210> 233 
<211> 409 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 233 

Met Lys He Leu Phe Val Cys Gin His Tyr Lys Pro Glu Pro Phe Arg 
15 10 15 



Leu Ser Asp He Cys Glu Asp Leu Val Arg Lys Gly His Glu Val Ser 
20 25 30 
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Val Leu Ala Gly lie Pro Asn Tyr Pro Glu Gly Lys He Tyr Ala Asp 
35 40 45 



Tyr Arg His Asn Lys Lys Arg Arg Glu He He Glu Gly Val Thr He 
50 55 60 



Tyr Arg Ser Tyr Thr He Pro Arg Lys Lys Ser Val Val Phe Arg Leu 
65 70 75 80 



Leu Asn Tyr Phe Ser Phe Ala He Ser Ser Thr Leu Gly Val Leu Leu 
85 90 95 



Gly Arg. Tyr Lys Thr Lys Asp Gly Ser Asn Phe Asp Cys Val Phe Val 
100 105 110 



Asn Gin Leu Ser Pro Val Met Met Ala Trp Ala Gly Met Ala Tyr Lys 
115 120 125 



Lys Lys Tyr Lys Lys Pro Met Phe Leu Tyr Cys Met Asp Val Trp Pro 
130 135 140 



Asp Ser Leu Thr Val Gly Gly Val Lys Gin Asp Gly Leu He Phe Lys 
145 150 155 160 



Leu Phe Lys Phe He Ser Lys Lys Val Tyr Arg Ala Ser Asp Tyr He 
165 170 175 



Phe Val Thr Ser Pro Ser Phe Lys Asn Tyr Phe Val Lys Gin Phe Asp 
180 185 190 



He Ser Glu Gin Lys He Thr Tyr Leu Pro Gin Tyr Ala Glu Asp Leu 
195 200 205 



Phe He Pro Asp Glu Ser He Val Asn Lys Glu Ser Val Asp Leu Thr 
210 215 220 



Phe Ala Gly Asn He Gly Lys Ala Gin Asn Leu Glu Thr He Leu Lys 
225 230 235 240 



Ala Ala Ser Leu He Glu Lys Asn Thr Asn Leu Pro Lys Lys He His 
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245 250 255 



Phe His Phe Val Gly Asp Gly Thr Glu Leu Leu Ser Met Lys Ala Leu 
260 265 270 



Ala His Glu Leu Glu Leu Lys Asn lie Ser Phe Tyr Gly Arg Arg Ser 
275 280 285 



Leu Glu Glu Met Pro Ser Phe Tyr Lys Lys Ser Asp Ala Met Leu Val 
290 295 300 



Ser Leu He Gly Asp Ser He Val Ser Arg Thr He Pro Gly Lys Val 
305 310 315 320 



Gin Ser Tyr Met Ala Ala Gly Lys Pro lie He Gly Ala He Ser Gly 
325 330 335 



Asp Ala Lys He He Val Glu Glu Ala Asn Cys Gly Tyr Val Ser Pro 
340 345 350 



Glu Arg Asp Val Lys Gin Leu Ala Lys Asn He Cys Lys Phe Ser Met 
355 360 365 



Leu Ser He Lys Arg Gin Arg Glu Leu Gly Lys Lys Ala Arg Cys. Tyr 
370 375 380 



Tyr Glu Asn His Phe Ser Lys Glu Gin Phe Met Leu Glu Leu Glu Thr 
385 390 395 400 



Cys Leu Glu Arg Glu Ser Lys Lys Glu 
405 



<210> 234 
<211> 372 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 234 

Met He Lys Val Leu His Leu Phe Thr Thr Leu Asp Ser Gly Gly Val 
15 10 15 



Glu Ser Phe Leu Phe Asn Tyr Tyr Ser His He Asp Arg Lys Lys He 
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20 25 30 



Gin Phe Asp Phe lie Val Pro Gly Lys Glu Gin Gly Phe Leu Glu Asp 
35 40 45 



Lys Met Lys Glu Leu Gly Ala Lys Val Tyr His Val Pro Leu Leu Arg 
50 55 60 



Lys Lys Pro Leu His Gin Phe Leu Ser Leu Ala Arg lie He Lys Lys 
65 70 75 80 



Gly Asp Tyr Asp He Val His Cys His Gly Tyr Lys Ser Ala He Gly 
85 90 95 



Leu He Leu Ser Lys He He Gly Cys Lys He Arg He He His Ser 
100 105 110 



His Met Ala Tyr Val Thr Glu Asn Ser Phe Gin Lys Val Leu Arg Lys 
115 120 125 



Leu Val Thr He Leu Val Lys He Leu Ala Thr His Trp Phe Ala Cys 
130 135 140 



Gly Glu Asp Ser Ala Lys Trp Leu Tyr Gly Glu Lys Ala Tyr Lys Asp 
145 150 155 160 



Gly Lys He Glu He He Phe Asn Ala He Asp Leu Lys Lys Tyr Gin 
165 170 175 



Phe Leu .Ser Asp Val Arg Glu Lys Cys Arg Arg Glu Leu Asp Val Ser 
180 185 190 



Asn Lys Phe Val Leu Gly Asn He Ala Arg Leu Ser Asp Gin Lys Asn 
195 200 205 . 



Gin Ser Tyr Leu Phe Asn Val Leu Lys Glu Leu He Leu He Lys Pro 
210 215 220 



Asn Val He Leu Leu Leu Val Gly Asn Gly Glu Asp Glu Gin Lys Leu 
225 230 235 240 



-200- 



WO 02/083855 



PCT7US02/11524 



Lys Gin Lys Ala Leu Glu Leu Asn Leu Thr Pro Tyr Val Leu Phe Leu 
245 250 255 



Gly Arg Arg Thr Asp He Ser Asp Leu Leu Ser Ala Met Asp Val Phe 
260 265 270 



Leu Leu Pro Ser Lys Tyr Glu Gly Leu Pro Val Ser Leu Val Glu Ala 
275 280 285 



Gin Ala Ser Gly Leu Gin He Leu Ser Ser Asp Thr Val Thr Gin Glu 
290 295 300 



Val Asp Val Thr Lys Asn He Ser Tyr Leu Pro He Asn Glu Glu Ser 
305 310 315 320 



Val Leu Leu Trp Lys Asp Lys Val Leu Ser Leu Thr Ser Glu Glu Cys 
325 330 335 



Asn Arg Phe Glu He Asn Asn Ser Met Thr Asp Gly Leu Tyr Asp He 
340 345 350 



Cys Tyr Gin Ala Ser Lys Leu Leu Asn Arg Tyr Gin Glu Met Cys Val 
355 360 365 



He Lys Glu He 
370 



<210> 235 
<211> 413 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 235 

Met Lys Val Asp Arg He Ser Phe He Lys Asn Thr Ser Ser Leu Tyr 
15 10 15 



He Leu Asn He Val Lys Leu Leu Phe Pro Leu Leu Thr Leu Pro Tyr 
20 25 30 



Leu Thr Arg Val Leu Ser Leu Asp Ala Tyr Gly Met Val He Tyr Val 
35 40 45 
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Lys Ala Leu lie Ala Tyr Val Gin Leu Val lie Asp Phe Gly Phe Met 
50 55 60 



lie Ser Ala Thr Lys Asn lie Val Asn Ala Cys Thr Thr Pro Ser iiys 
65 70 75 80 



lie Gly Arg lie Val Gly Asp Thr Leu Val Glu Lys lie Phe Leu Ser 
85 90 95 



lie lie Ser lie Leu lie Tyr Thr lie Leu Met Trp Gin lie Pro lie 
100 105 110 



Met Arg Glu Asn lie Leu Phe Ser Val Phe Tyr Leu Leu Ala Thr Val 
115 120 125 



Thr Asn lie Phe lie Phe Asp Phe Leu Phe Arg Gly lie Glu Lys Met 
130 135 140 



His Ala Val Ala He Pro Tyr He He Ser Lys Thr He He Thr He 
145 150 155 160 



Leu Thr Phe He Val Val Lys Asp Asp Ser Ser He Leu Trp He Pro 
165 170 175 



He Leu Glu Gly He Gly Asn Leu Val Ala Ala Val Val Ser Tyr Arg 
180 185 190 



Phe Leu His Tyr Tyr Gly He Lys Leu Ser Phe Ser Tyr Leu Ser Val 
195 200 205 



Trp Val Lys Asp Leu Lys Glu Ser Ser He Tyr Phe Leu Ser Asn Phe 
210 215 220 



Ala Thr Thr lie Phe Gly Val Phe Thr Thr Val He Ser Gly Phe Tyr 
225 230 235 240 



Leu Gin Ser Gin Glu He Ala Phe Trp Gly He Ala Met Gin Leu Leu 
245 250 255 



Ser Ala Ala Lys Ser Leu Tyr Asn Pro He Ala Asn Ser Leu Tyr Pro 
260 265 270 
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His Met lie Arg Thr Lys Asp lie Gin Ser Val Lys Ser lie Asn Arg 
275 280 285 



He Met Phe He Pro He He Phe Gly Val- Leu He Val Leu Phe Phe 
290 295 300 " 



Ser Asn Gin He Leu Ser He He Gly Gly Glu Lys Tyr Thr Val Ser 
305 310 315 320 



Ala Asp Phe Leu Lys Tyr Leu Leu Pro Ala Phe Val Ala Ser Phe Tyr 
325 330 335 



Ser Met He Tyr Gly Trp Pro Val Leu Gly Ala He Asp Lys Val Lys 
340 345 350 



Glu Thr Thr Met Thr Thr He Leu Ala Ser He Val Gin Thr Leu Gly 
355 360 365 



Leu Gly He Phe lie Leu Ser Asp Asn Phe Ser Leu Val Thr Leu Ala 
370 375 380 



He Cys Ser Ser Met Ser Glu Val Val Leu Trp lie Ser Arg Tyr Leu 
385 390 395 400 



He Tyr Phe Lys Asn Arg Ser Leu Phe Val Arg Ser Lys 
405 410 



<210> 236 
<211> 1767 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 236 

Met Asn Lys Gly Leu Phe Glu Lys Arg Cys Lys Tyr Ser He Arg Lys 
15 10 15 



Phe Ser Leu Gly Val Ala Ser Val Met He Gly Ala Ala Phe Phe Gly 
20 25 30 



Thr Ser Pro Val Leu Ala Asp Ser Val Gin Ser Gly Ser Thr Ala Asn 
35 40 45 
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Leu Pro Ala Asp Leu Ala Thr Ala Leu Ala Thr Ala Lys Glu Asn Asp 
50 . 55 60 



Gly Arg Asp Phe Glu Ala Pro Lys Val Gly Glu Asp Gin Gly Ser Pro 
65 70 75 80 



Glu Val Thr Asp Gly Pro Lys Thr Glu Glu Glu Leu Leu Ala Leu Glu 
85 90 95 



Lys Glu Lys Pro Ala Glu Glu Lys Pro Lys Glu Asp Lys Pro Ala Ala 
100 105 110 



Ala Lys Pro Glu Thr Pro Lys Thr Val Thr Pro Glu Trp Gin Thr Val 
115 120 125 



Ala Asn Lys Glu Gin Gin Gly Thr Val Thr lie Arg Glu Glu Lys Gly 
130 135 140 



Val Arg Tyr Asn Gin Leu Ser Ser Thr Ala Gin Asn Asp Asn Ala Gly 
145 150 155 160 



Lys Pro Ala Leu Phe Glu Lys Lys Gly Leu Thr Val Asp Ala Asn Gly 
. 165 170 175 



Asn Ala Thr Val Asp Leu Thr Phe Lys Asp Asp Ser Glu Lys Gly Lys 
180 185 190 



Ser Arg Phe Gly Val Phe Leu Lys Phe Lys Asp Thr Lys Asn Asn Val 
195 200 205 



Phe Val Gly Tyr Asp Lys Asp Gly Trp Phe Trp Glu Tyr Lys Ser Pro 
210 215 220 



Thr Thr Ser Thr Trp Tyr Arg Gly Ser Arg Val Ala Ala Pro Glu Thr 
225 230 235 240 



Gly Ser Thr Asn Arg Leu Ser lie Thr Leu Lys Ser Asp Gly Gin Leu 
245 250 255 



Asn Ala Ser Asn Asn Asp Val Asn Leu Phe Asp Thr Val Thr Leu Pro 
260 265 270 
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Ala Ala Val Asn Asp His Leu Lys Asn Glu Lys Lys lie Leu Leu Lys 
275 280 285 



Ala Gly Ser Tyr Asp Asp Glu Arg Thr Val Val Ser Val Lys Thr Asp 
290 295 300 



Asn Gin Glu Gly Val Lys Thr Glu Asp Thr Pro Ala Glu Lys Glu Thr 
305 310 315 320 



Gly Pro Glu Val Asp Asp Ser Lys Val Thr Tyr Asp Thr He Gin Ser 
325 330 335 



Lys Val Leu Lys Ala Val He Asp Gin Ala Phe Pro Arg Val Lys Glu 
340 345 350 



Tyr Ser Leu Asn Gly His Thr Leu Pro Gly Gin Val Gin Gin Phe Asn 
355 360 365 



Gin Val Phe He Asn Asn His Arg He Thr Pro Glu Val Thr Tyr Lys 
370 375 380 



Lys He Asn Glu Thr Thr Ala Glu Tyr Leu Met Lys Leu Arg Asp Asp 
385 390 395 400 



Ala His Leu He Asn Ala Glu Met Thr Val Arg Leu Gin Val Val Asp 
405 410 415 . 



Asn Gin Leu His Phe Asp Val Thr Lys He Val Asn His Asn Gin Val 
420 425 430 



Thr Pro Gly Gin Lys He Asp Asp Glu Ser Lys Leu Leu Ser Ser He 
435 ,440 445 



Ser Phe Leu Gly Asn Ala Leu Val Ser Val Ser Ser Asn Gin Thr Gly 
450 455 460 



Ala Lys Phe Asp Gly Ala Thr Met Ser Asn Asn Thr His Val Ser Gly 
465 470 475 480 



Asp Asp His He Asp Val Thr Asn Pro Met Lys Asp Leu Ala Lys Gly 



-205- 



WO 02/083855 



PCT/US02/11524 



485 490 495 

Tyr Met Tyr Gly Phe Val Ser Thr Asp Lys Leu Ala Ala Gly Val Trp 
500 505 510 



Ser Asn Ser Gin Asn Ser Tyr Gly Gly Gly Ser Asn Asp Trp Thr Arg 
515 520 525 



Leu Thr Ala Tyr Lys Glu Thr Val Gly Asn Ala Asn Tyr Val Gly lie 
530 535 540 



His Ser Ser Glu Trp Gin Trp Glu Lys Ala Tyr Lys Gly lie Val Phe 
545 550 555 560 



Pro Glu Tyr Thr Lys Glu 1 Leu Pro Ser Ala Lys Val Val He Thr Glu 
565 570 575 



Asp Ala Asn Ala Asp Lys Asn Val Asp Trp Gin Asp Gly Ala He Ala 
580 585 590 



Tyr Arg Ser He Met Asn Asn Pro Gin Gly Trp Glu Lys Val Lys Asp 
595 600 605 



He Thr Ala Tyr Arg He Ala Met Asn Phe Gly Ser Gin Ala Gin Asn 
610 615 620 



Pro Phe Leu Met Thr Leu Asp Gly He Lys Lys He Asn Leu His Thr 
625 630 635 640 



Asp Gly Leu Gly Gin Gly Val Leu Leu Lys Gly Tyr Gly Ser, Glu Gly 
645 650 655 



His Asp Ser Gly His Leu Asn Tyr Ala Asp He Gly Lys Arg He Gly 
660 665 670 



Gly Val Glu Asp Phe Lys Thr Leu He Glu Lys Ala Lys Lys Tyr Gly 
675 680 685 



Ala His Leu Gly He His Val Asn Ala Ser Glu Thr Tyr Pro Glu Ser 
690 695 700 
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Lys Tyr Phe Asn Glu Lys lie Leu Arg Lys Asn Pro Asp Gly Ser Tyr 
705 710 715 720 



Ser Tyr Gly Trp Asn Trp Leu Asp Gin Gly lie Asn He Asp Ala Ala 
725 730 735 



Tyr Asp Leu Ala His Gly Arg Leu Ala Arg Trp Glu Asp Leu Lys Lys 
740 745 750 



Lys Leu Gly Asp Gly Leu Asp Phe He Tyr Val Asp Val Trp Gly Asn 
755 760 765 



Gly Gin Ser Gly Asp Asn Gly Ala Trp Ala Thr His Val Leu Ala Lys 
770 775 - 780 



Glu He Asn Lys Gin Gly Trp Arg Phe Ala lie Glu Trp Gly His Gly 
785 790 795 800 



Gly Glu Tyr Asp Ser Thr Phe His His Trp Ala Ala Asp Leu Thr Tyr 
805 810 815 



Gly Gly Tyr Thr Asn Lys Gly He Asn Ser Ala He Thr Arg Phe He 
820 825 830 



Arg Asn His Gin Lys Asp Ala Trp Val Gly Asp Tyr Arg Ser Tyr Gly 
835 840 845 



Gly Ala Ala Asn Tyr Pro Leu Leu Gly Gly Tyr Ser Met Lys Asp Phe 
850 855 860 



Glu Gly Trp Gin Gly Arg Ser Asp Tyr Asn Gly Tyr Val Thr Asn Leu 
865 870 875 880 



Phe Ala His Asp Val Met Thr Lys Tyr Phe Gin His Phe Thr Val Ser 
885 890 895 



Lys Trp Glu Asn Gly Thr Pro Val Thr Met Thr Asp Asn Gly Ser Thr 
900 905 910 



Tyr Lys Trp Thr Pro Glu Met Arg Val Glu* Leu Val Asp Ala Asp Asn 
915 920 925 
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Asn Lys Val Val Val Thr Arg Lys Ser Asn Asp Val Asn Ser Pro Gin 
930 935 940 



Tyr Arg Glu Arg Thr Val Thr Leu Asn Gly Arg Val He Gin Asp Gly 
945 950 955 960 



Ser Ala Tyr Leu Thr Pro Trp Asn Trp Asp Ala Asn Gly Lys Lys Leu 
965 970" 975 



Ser Thr Asp Lys Glu Lys Met Tyr Tyr Phe Asn Thr Gin Ala Gly Ala 
980 985 990 



Thr Thr Trp Thr Leu Pro Ser Asp Trp Ala Lys Ser Lys Val Tyr Leu 
995 1000 1005 



Tyr Lys Leu Thr Asp Gin Gly Lys Thr Glu Glu Gin Glu Leu Thr 
1010 1015 1020 



Val Lys Asp Gly Lys He Thr Leu Asp Leu Leu Ala Asn Gin Pro 
1025 1030 1035 



Tyr Val Leu Tyr Arg Ser Lys Gin Thr Asn Pro Glu Met Ser Trp 
1040 1045 1050 



Ser Glu Gly Met His He Tyr Asp Gin Gly Phe Asn Ser Gly Thr 
1055 1060 1065 



Leu Lys His Trp Thr He Ser Gly Asp Ala Ser Lys Ala Glu He 
1070 1075 1080 



Val Lys Ser Gin Gly Ala Asn Asp Met Leu Arg He Gin Gly Asn 
1085 1090 1095 



Lys Glu Lys Val Ser Leu Thr Gin Lys Leu Thr Gly Leu Lys Pro 
1100 1105 1110 



Asn Thr Lys Tyr Ala Val Tyr Val Gly Val Asp Asn Arg Ser Asn 
1115 1120 1125 



Ala Lys Ala Ser He Thr Val Asn Thr Gly Glu Lys Glu Val Thr 
1130 H35 1140 
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Thr Tyr Thr Asn Lys Ser Leu Ala Leu Asn Tyr Val Lys Ala Tyr 
1145 1150 1155 



Ala His Asn Thr Arg Arg Asp Asn Ala Thr Val Asp Asp Thr Ser 
1160 1165 1170 



Tyr Fhe Gin Asn Met Tyr Ala Phe Phe Thr Thr Gly Ala Asp Val 
1175 1180 1185 



Ser Asn Val Thr Leu Thr Leu Ser Arg Glu Ala Gly Asp Gin Ala 
1190 1195 1200 



Thr Tyr Phe Asp Glu lie Arg Thr Phe Glu Asn Asn Ser Ser Met 
1205 1210 1215 



Tyr Gly Asp Lys His Asp Thr Gly Lys Gly Thr Phe Lys Gin Asp 
1220 1225 1230 



Phe Glu Asn Val Ala Gin Gly lie Phe Pro Phe Val Val Gly Gly 
1235 1240 1245 



Val Glu Gly Val Glu Asp Asn Arg Thr His Leu Ser Glu Lys His 
1250 1255 1260 



Asn Pro Tyr Thr Gin Arg Gly Trp Asn Gly Lys Lys Val Asp Asp 
1265 1270 1275 



Val lie Glu Gly Asn Trp Ser Leu Lys Thr Asn Gly Leu Val Ser 
1280 1285 1290 



Arg Arg Asn Leu Val Tyr Gin Thr lie Pro Gin Asn Phe Arg Phe 
1295 1300 1305 



Glu Ala Gly Lys Thr Tyr Arg Val Thr Phe Glu Tyr Glu Ala Gly 
1310 1315 1320 



Ser Asp Asn Thr Tyr Ala Phe Val Val Gly Lys Gly Glu Phe Gin 
1325 1330 1335 



Ser Gly Arg Arg Gly Thr Gin Ala Ser Asn Leu Glu Met His Glu 



-209- 



WO 02/083855 



PCT7US02/11524 



1340 1345 1350 



Leu Pro Asn Thr Trp Thr Asp Ser Lys Lys Ala Lys Lys Ala Thr 
1355 1360 1365 



Phe Leu Val Thr Gly Ala Glu Thr Gly Asp Thr Trp Val Gly He 
1370 1375 1380 



Tyr Ser Thr Gly Asn Ala Ser Asn Thr Arg Gly Asp Ser Gly Gly 
1385 1390 1395 



Asn Ala Asn Phe Arg Gly Tyr Asn Asp Phe Met Met Asp Asn Leu 
1400 1405 1410 

Gin He Glu Glu He Thr Leu Thr Gly Lys Met Leu Thr Glu Asn / 
1415 1420 1425 



Ala Leu Lys ; Asn Tyr Leu Pro Thr Val Ala Met Thr Asn Tyr Thr 
1430 1435 1440 



Lys Glu Ser Met Asp Ala Leu Lys Glu Ala Val Phe Asn Leu Ser 
1445 1450 1455 



Gin Ala Asp Asp Asp He Ser Val Glu Glu Ala Arg Ala Glu He 
1460 1465 1470 



Ala Lys He Glu Ala Leu Lys Asn Ala Leu Val Gin Lys Lys Thr 
1475 1480 1485 



Ala Leu Val Ala Asp Asp Phe Ala Ser Leu Thr Ala Pro Ala Gin 
1490 1495 1500 



Ala Gin Glu Gly Leu Ala Asn Ala Phe Asp Gly Asn Val Ser Ser 
1505 1510 1515 



Leu Trp His Thr Ser Trp Asn Gly Gly Asp Val Gly Lys Pro Ala 
1520 1525 1530 



Thr Met Val Leu Lys Glu Pro Thr Glu He Thr Gly Leu Arg Tyr 
1535 1540 1545 
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Val Pro Arg Gly Ser Gly Ser Asn Gly Asn Leu Arg Asp Val Lys 
1550 1555 1560 



Leu Val Val Thr Asp Glu Ser Gly Lys Glu His Thr Phe Thr Ala 
1565 1570 1575 



Thr Asp Trp Pro Asn Asn Asn Lys Pro Lys Asp He Asp Phe Gly 
1580 1585 1590 



Lys Thr He Lys Ala Lys Lys He Val Leu Thr Gly Thr Lys Thr 
1595 1600 1605 



Tyr Gly Asp Gly Gly Asp Lys Tyr Gin Ser Ala Ala Glu Leu He 
1610 1615 1620 



Phe Thr Arg Pro Gin Val Ala Glu Thr Pro Leu Asp Leu Ser Gly 
1625 1630 1635 



Tyr Glu Ala Ala Leu Val Lys Ala Gin Lys Leu Thr Asp Lys Asp 
1640 1645 1650 



Asn Gin Glu Glu Val Ala Ser Val Gin Ala Ser Met Lys Tyr Ala 
1655 1660 1665 



Thr Asp Asn His Leu Leu Thr Glu Arg Met Val Glu Tyr Phe Ala 
1670 1675 1680, 



Asp Tyr Leu Asn Gin Leu Lys Asp Ser Ala Thr Lys Pro Asp Ala 
1685 1690 1695 



Pro Thr Val Glu Lys Pro Glu Phe Lys Leu Arg Ser Leu Ala Ser 
1700 1705 1710 



Glu Gin Gly Lys Thr Pro Asp Tyr Lys Gin Glu He Ala Arg Pro 
1715 1720 1725 



Glu Thr Pro Glu Gin He Leu Pro Ala Thr Gly Glu Ser Gin Ser 
1730 1735 1740 



Asp Thr Ala Leu He Leu Ala Ser Val Ser Leu Ala Leu Ser Ala 
1745 1750 1755 
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Leu Phe Val Val Lys Thr Lys Lys Asp 
1760 1765 



<210> 237 
<211> 232 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 237 

Met Arg Lys Phe Lys He Phe Leu Phe He Glu Ala Cys Leu Leu Thr 
15 10 15 



Gly Ala Leu He Leu Met Val Ser Glu His Phe Ser Arg Phe Leu Leu 
20 25 30 



He Leu Phe Leu Phe Leu Leu Leu He Arg Tyr Tyr Thr Gly Lys Glu 
35 40 45 



Gly Asn Asn Leu Leu Leu Val Ala Ala Thr He Leu Phe Phe Phe He 
50 55 60 



Val Met Leu Asn Pro Phe Val He Leu Ala He Phe Val Ala Val He 
65 70 75 80 



Tyr Ser Leu Phe Leu Leu Tyr Pro Met Met Asn Gin Glu Lys Glu Gin 
85 90 95 



Thr Asn Leu Val Phe Glu Glu Val Val Thr Val Lys Lys Glu Lys Asn 
100 105 110 



Arg Trp Phe Gly Asn Leu His His Phe Ser Ser Tyr Gin Thr Cys Gin 
115 120 125 



Phe Asp Asp He Asn Leu Phe Arg Phe Met Gly Lys Asp Thr He His 
130 135 140 



Leu Glu Arg Val He Leu Thr Asn His Asp Asn Val He He Leu Arg 
145 150 155 160 



Lys Met Val Gly Thr Thr Lys He He Val Pro Val Asp Val Glu Val 
165 170 175 
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Ser Leu Ser Val Asn Cys Leu Tyr Gly Asp Leu He Phe Phe Asn Gin 
180 185 190 



Pro Lys Arg Ala Leu Arg Asn Glu His Tyr His Gin Glu Thr Lys Asp 
195 200 205 



Tyr Leu Lys Ser Asn Lys Ser Val Lys He Phe Leu Thr Thr Met He 
210 215 220 



Gly Asp Val Glu Val Val Arg Gly 
225 230 



<210> 238 
<211> 79 
<212> PRT 

<213> Streptococcus pneumoniae 


















<400> 238 
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He 
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He 





<210> 239 
<211> 778 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 239 

Met Asn Lys Lys He Leu Glu Thr Leu Glu Phe Asp Lys Val Lys Ala 
15 10 15 
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Leu Phe Glu Pro His Leu Leu Thr Glu Gin Gly Leu Glu Gin Leu Arg 
20 25 30 



Gin Leu Ala Pro Thr Ala Lys Ala Asp Lys lie Lys Gin Ala Phe Ala 
35 40 45 



Glu Met Lys Glu Met Gin Ala Leu Phe Val Glu Gin Pro His Phe Thr 
50 .55 60 



He Leu Ser Thr Lys Glu He Ala Gly Val Cys Lys Arg Leu Glu Met 
65 70 75. 80 



Gly Ala Asp Leu Asn lie Glu Glu Phe Leu Leu Leu Lys Arg Val Leu 
85 90 95 



Leu Ala Ser Arg Glu Leu Gin Asn Phe Tyr Thr Asn Leu Glu Asn Val 
100 105 110 



Ser Leu Glu Glu Leu Ala Leu Trp Phe Glu Lys Leu His Asp Phe Pro 
115 120 125 



Gin Leu Gin Gly Asn Leu Gin Ala Phe Asn Asp Ala Gly Phe He Glu 
130 135 140 



Asn Phe Ala Ser Glu Glu Leu Ala Arg He Arg Arg Lys lie His Asp 
145 150 155 160 



Ser Glu Ser Gin Val Arg Asp Val Leu Gin Asp Leu Leu Lys Gin Lys 
165 170 175 



Ala Gin Leu Leu Thr Glu Gly He Val Ala Ser Arg Asn Gly Arg Gin 
180 185 190 



Val Leu Pro Val Lys Asn Thr Tyr Arg Asn Lys He Ala Gly Val Val 
195 200 205 



His Asp He Ser Ala Ser Gly Asn Thr Val Tyr lie Glu Pro Arg Glu 
210 215 220 



Val Val Lys Leu Ser Glu Glu He Ala Ser Leu Arg Ala Asp Glu Arg 
225 230 235 240 
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Tyr Glu Met Leu Arg lie Leu Gin Glu lie Ser Glu Arg Val Arg Pro 
245 250 255 



His Ala Ala Glu lie Ala Asn Asp Ala Trp lie lie Gly His Leu Asp 
260 265 270 



Leu lie Arg Ala Lys Val Arg Phe lie Gin Glu Arg Gin Ala Val Val 
275 280 285 



Pro Gin Leu Ser Glu Asn Gin Glu lie Gin Leu Leu His Val Cys His 
290 295 300 



Pro Leu Val Lys Asn Ala Val Ala Asn Asp Val Tyr Phe Gly Gin Asp 
305 310 315 320 



Leu Thr Ala lie Val lie Thr Gly Pro Asn Thr Gly Gly Lys Thr He 
325 330 335 



Met Leu Lys Thr Leu Gly Leu Thr Gin Val Met Ala Gin Ser Gly Leu 
340 345 350 



Pro He Leu Ala Asp Lys Gly Ser Arg Val Gly He Phe Glu Glu He 
355 360 365 



Phe Ala Asp He Gly Asp Glu Gin Ser He Glu Gin Ser Leu Ser Thr 
370 375 380 



Phe Ser Ser His Met Thr Asn He Val Asp He Leu Gly Lys Val Asn 
385 390 395 400 



Gin His Ser Leu Leu Leu Leu Asp Glu Leu Gly Ala Gly Thr Asp Pro 
405 410 415 



Gin Glu Gly Ala Ala Leu Ala Met Ala He Leu Glu Asp Leu Arg Leu 
420 425 430 



Arg Gin He Lys Thr Met Ala Thr Thr His Tyr Pro Glu Leu Lys Ala 
435 440 445 



Tyr Gly He Glu Thr Ala Phe Val Gin Asn Ala Ser Met Glu Phe Asp 
450 455 460 
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Thr Ala Thr Leu Arg Pro Thr Tyr Arg Phe Met Gin Gly Val Pro Gly 
465 470 475 480 



Arg Ser Asn Ala Phe Glu He Ala Lys Arg Leu Gly Leu Ser Glu Val 
485 490 • 495 



He Val Gly Asp Ala Ser Gin Gin He Asp Gin Asp Asn Asp Val Asn 
500 505 510 



Arg He He Glu Gin Leu Glu Glu Gin Thr Leu Glu Ser Arg Lys Arg 
515 520 525 



Leu Asp Asn He Arg Glu Val Glu Gin Glu Asn Leu Lys Met Asn Arg 
530 535 540 



Ala Leu Lys Lys Leu Tyr Asn Glu Leu Asn Arg Glu Lys Glu Thr Glu 
545 550 555 560 



Leu Asn Lys Ala Arg Glu Gin Ala Ala Glu He Val Asp Met Ala Leu 
565 570 575 



Ser Glu Ser Asp Gin He Leu Lys Asn Leu His Ser Lys Ser Gin Leu 
580 585 590 



Lys Pro His Glu He He Glu Ala Lys Ala Lys Leu Lys Lys Leu Ala 
595 600 605 



Pro Glu Lys Val Asp Leu Ser Lys Asn Lys Val Leu Gin Lys Ala Lys 
610 615 620 



Lys Lys Arg Ala Pro Lys Val Gly Asp Asp lie Val Val Leu Ser Tyr 
625 630 635 640 



Gly Gin Arg Gly Thr Leu Thr Ser Gin Leu Lys Asp Gly Arg Trp Glu 
645 650 655 



Ala Gin Val Gly Leu He Lys Met Thr Leu Glu Glu Lys Glu Phe Asp 
660 665 670 



Leu Val Gin Ala Gin Gin Glu Lys Pro Val Lys Lys. Lys Gin Val Asn 
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675 680 685 



Val Val Lys Arg Thr Ser Gly Arg Gly Pro Gin Ala Arg Leu Asp Leu 
690 695 700 



Arg Gly Lys Arg Tyr Glu Glu Ala Met Asn Glu Leu Asp Thr Phe lie 
705 710 715 720 



Asp Gin Ala Leu Leu Asn Asn Met Ala Gin Val Asp lie lie His Gly 
725 730 735 



He Gly Thr Gly Val He Arg Glu Gly Val Thr Lys Tyr Leu Gin Arg 
740 745 750 



Asn Lys His Val Lys Ser Phe Gly Tyr Ala Pro Gin Asn Ala Gly Gly 
755 760 765 



Ser Gly Ala Thr He Val Thr Phe Lys Gly 
770 775 



<210> 240 
<211> 91 
<212> PRT 

<213> Streptococcus pneumoniae 
<400^ 240 

Met Ser Phe Leu Asp Lys Ser Asn Leu Gly Thr Asn Gin Val Gin Met 
15 10 15 



Thr Asp Asn Pro Ser Val He Ser Asn Leu Ser Arg Met Arg Ala Asp 
20 25 30 



Thr Leu Arg Asn Phe Leu Glu Asn Ala Lys His Phe He Ala Leu He 
35 40 45 



Cys Ser Gin Thr Ser Asn Phe Phe Ala Gin Phe Asp Tyr Leu Thr Gly 
50 55 60 



Phe Asp He Asp Gly Val Ser Thr Ser Arg Asn He Met Asn Asp Thr 
65 70 75 ■ 80 



Cys Asn Leu He Ala Val Gly Val Phe Asp Trp 
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85 90 



<210> 241 

<211> 303 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 241 

Met Glu Val Arg Met Lys Lys Leu Pro Leu Val Phe Ser Gly Cys Leu 
1 5 10 15 



Leu Gly Leu Ala Gly Ala Gly Asn Leu He Leu Asp Thr Leu Pro Val 
20 25 30 



Leu Ser His Leu Phe Ser Leu He Gly Leu Val Leu Trp He Tyr Phe 
35 40 45 



Leu He Leu His Leu Phe Asn Trp Lys Glu Thr Lys Gin Glu Leu Thr 
50 55 60 



Lys Pro Pro Leu Leu Ser Gly Met Ala Thr Phe Pro Met Ala Gly Met 
65 70 75 80 



He Leu Ser Thr Tyr Val Phe Arg Val Phe Ser Tyr Leu Pro Leu Val 
85 90 95 



Ala Gin Gly He Trp Trp Phe Ser Phe Leu Leu Asp Leu Thr Leu He 
100 105 110 



Ala Gly Phe Thr He Lys Phe Ala Cys Pro Gly Arg Arg Val His Ala 
115 120 125 



.Thr Pro Ser Trp Thr Val Leu Tyr Val Gly He Ala Val Ala Ala Leu 
130 * 135 140 



Thr Tyr Pro Leu Val Gly He He Glu He Ala Tyr Ala Thr Leu Ser 
145 150 155 160 



Phe Gly Phe Leu Leu Thr Phe Tyr Leu Tyr Pro Leu He Tyr Ser Asp 
165 170 175 



Leu Lys Lys His Pro Leu Pro Leu Ala Leu Leu Gly Gin Glu Gly He 
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180 185 190 



Tyr Cys Ala Pro Phe Ser Leu Leu Leu Ala Ser Leu Val Arg Val Gly 
195 200 205 



Gly Thr Ser Leu Pro Thr Trp Val Leu lie Val Met lie Leu Ala Ser 
210 215 220 



Gin Ser Phe Phe Phe Phe Val Leu Thr Arg Leu Pro Asn lie Leu Lys 
225 230 235 240 



Gin Gly Phe Gin Pro Ala Phe Ser Ala Leu Thr Phe Pro Thr He He 
245 250 255 



Thr Ala Thr Ser Leu Lys Met Ala Gin Gly He Leu Lys Leu Pro Phe 
260 265 270 



Leu Asp Tyr Leu Val Leu Ala Glu Thr He He Cys Leu Thr He Leu 
275 280 285 



Phe Phe Val Leu Gly Ala Tyr Leu He Trp Leu Arg Lys Lys Val 
290 295 300 



<210> 242 
<211> 281 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 242 

Met Tyr Leu He Glu He Leu Lys Ser He Phe Phe Gly He Val Glu 
15 10 15 



Gly He Thr Glu Trp Leu Pro He Ser Ser Thr Gly His Leu He Leu 
20 25 30 



Ala Glu Glu Phe He Gin Tyr Gin Asn Gin Asn Glu Ala Phe Met Ser 
35 40 45 



Met Phe Asn Val Val He Gin Leu Gly Ala He Leu Ala Val Met Val 
50 55 60 



He Tyr Phe Asn Lys Leu Asn Pro Phe Lys Pro Thr Lys Asp Lys Gin 
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65 70 75 80 



Glu Val Arg Lys Thr Trp Arg Leu Trp Leu Lys Val Leu lie Ala Thr 
85 90 95 



Leu Pro Leu Leu Gly Val Phe Lys Phe Asp Asp Trp Phe Asp Thr His 
100 105 110 



Phe His Asn Met Val Ser Val Ala Leu Met Leu lie He Tyr Gly Val 
115 120 125 



Ala Phe He Tyr Leu Glu Lys Arg Asn Lys Ala Arg Ala He Glu Pro 
130 135 140 



Ser Val Thr Glu Leu Asp Lys Leu Pro Tyr Thr Thr Ala Phe Tyr He 
145 , 150 155 160 



Gly Leu Phe Gin Val Leu Ala Leu Leu Pro Gly Thr Ser Arg Ser Gly 
165 170 175 



Ala Thr He Val Gly Gly Leu Leu Asn Gly Thr Ser Arg Ser Val Val 
180 185 190 



Thr Glu Phe Thr Phe Tyr Leu Gly He Pro Val Met Phe Gly Ala Ser 
195 200 205 



Ala Leu Lys He Phe Lys Phe Val Lys Ala Gly Glu Leu Leu Ser Phe 
210 ' 215 220 



Gly Gin Leu Phe Leu Leu Leu Val Ala Met Gly Val Ala Phe Ala Val 
225 230 235 240 



Ser Met Val Ala He Arg Phe Leu Thr Ser Tyr Val Lys Lys His Asp 
245' 250 255 



Phe Thr Leu Phe Gly Lys Tyr Arg He Val Leu Gly Ser Val Leu Leu 
260 265 270 



Leu Tyr Ser Phe Val Arg Leu Phe Val 
275 280 
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<210> 243 

<211> 304 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 243 

Met Leu lie Lys Met Val Lys Thr Lys Lys Gin Lys Arg Asn Asn Leu 
1 5 10 15 



Leu Leu Gly Val Val Phe Phe lie Gly Met Ala Val Met Ala Tyr Pro 
20 25 30 



Leu Val Ser Arg Leu Tyr Tyr Arg Val Glu Ser Asn Gin Gin lie Ala 
35 40 45 

Asp Phe Asp Lys Glu Lys Ala Thr Leu Asp Glu Ala Asp lie Asp Glu 
50 55 60 



Arg Met Lys Leu Ala Gin Ala Phe Asn Asp Ser Leu Asn Asn Val Val 
65 70 75 80 



Ser Gly Asp Pro Trp Ser Glu Glu Met Lys Lys Lys Gly Arg Ala Glu 
85 90 95 



Tyr Ala Arg Met Leu Glu lie His Glu Arg Met Gly His Val Glu He 
100 105 110 



Pro Val He Asp Val Asp Leu Pro Val Tyr Ala Gly Thr Ala Glu Glu 
115 120 125 



Val Leu Gin Gin Gly Ala Gly His Leu Glu Gly Thr Ser Leu Pro He 
130 135 140 



Gly Gly Asn Ser Thr His Ala Val He Thr Ala His Thr Gly Leu Pro 
145 150 155 160 



Thr Ala Lys Met Phe Thr Asp Leu Thr Lys Leu Lys Val Gly Asp Lys 
165 170 175 



Phe Tyr Val His Asn He Lys Glu Val Met Ala Tyr Gin Val Asp Gin 
180 185 190 
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Val Lys Val lie Glu Pro Thr Asn Phe Asp Asp Leu Leu lie Val Pro 
195 200 205 



Gly His Asp Tyr Val Thr Leu Leu Thr Cys Thr Pro Tyr Met lie Asn 
210 215 220 



Thr His Arg Leu Leu Val Arg Gly His Arg lie Pro Tyr Val Ala Glu 
225 230 235 240 



Val Glu Glu Glu Phe lie Ala Ala Asn Lys Leu Ser His Leu Tyr Arg 
245 250 255 



Tyr Leu Phe Tyr Val Ala Val Gly Leu He Val He Leu Leu Trp He 
260 265 270 



He Arg Arg Leu Arg Lys Lys Lys Lys Gin Pro Glu Lys Ala Leu Lys 
275 280 285 



Ala Leu Lys Ala Ala Arg Lys Glu Val Lys Val Glu Asp Gly Gin Gin 
290 295 300 



<210> 244 
<211> 297 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 244 

Met Asp Asn Ser Arg Arg Ser Arg Lys Lys Gly Thr Lys Lys Lys Lys 
15 10 15 



His Pro Leu He Leu Leu Leu He Phe Leu Val Gly Phe Ala Val Ala 
20 25 30 



He Tyr Pro Leu Val Ser Arg Tyr Tyr Tyr Arg He Glu Ser Asn Glu 
35 40 45 



Val He Lys Glu Phe Asp Glu Thr Val Ser Gin Met Asp Lys Ala Glu 
50 55 60 



Leu Glu Glu Arg Trp Arg Leu Ala Gin Ala Phe Asn Ala Thr Leu Lys 
65 70 75 80 
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Pro Ser Glu lie Leu Asp Pro Phe Thr Glu Gin Glu Lys Lys Lys Gly 
85 90 95 



Val Ser Glu Tyr Ala Asn Met Leu Lys Val His Glu Arg lie Gly Tyr 
100 105 110 



Val Glu lie Pro Ala lie Asp Gin Glu lie Pro Met Tyr Val Gly Thr 
115 120 125 



Ser Glu Asp lie Leu Gin Lys Gly Ala Gly Leu Leu Glu Gly Ala Ser 
130 135 140 



Leu Pro Val Gly Gly Glu Asn Thr His Thr Val He Thr Ala His Arg 
145 150 155 160 



Gly Leu Pro Thr Ala Glu Leu Phe Ser Gin Leu Asp Lys Met Lys Lys 
165 170 175 



Gly Asp He Phe Tyr Leu His Val Leu Asp Gin Val Leu Ala Tyr Gin 
180 185 190 



Val Asp Gin He Val Thr Val Glu Pro Asn Asp Phe Glu Pro Val Leu 
195 200 205 



He Gin His Gly Glu Asp Tyr Ala Thr Leu Leu Thr Cys Thr Pro Tyr 
210 215 220 



Met He Asn Ser His Arg Leu Leu Val Arg Gly Lys Arg He Pro Tyr 
225 230 235 240 



Thr Ala Pro He Ala Glu Arg Asn Arg Ala Val Arg Glu Arg Gly Gin 
245 250 255 



Phe Trp Leu Trp Leu Leu Leu Gly Ala Met Ala Val He Leu Leu Leu 
260 265 270 



Leu Tyr Arg Val Tyr Arg Asn Arg Arg He Val Lys Gly Leu Glu Lys 
275 280 285 



Gin Leu Glu Gly Arg His Val Lys Asp 
290 295 
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<210> 245 

<211> 441 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 245 

Met Met Asn Asn lie Leu Ala Phe Leu Glu Thr Lys Val Ala Pro Phe 
1 5 10 15 



Gly Glu Lys Val Gly Asn Gin Arg His Leu Lys Ala lie Arg Glu Gly 
20 25 30 



Phe Met Met Ala Met Pro Leu lie Leu Val Gly Ser Leu Phe Leu He 
35 40 45 



Leu He Ser Trp Pro Gin Glu Ala Phe Thr Asn Trp Leu Asn Ser Val 
50 55 60 



Gly Leu Leu Ser He Leu Thr Thr Met Asn Gin Ser Thr Val Ala He 
65 70 75 80 



He Ser Leu Val Ala Cys Phe Gly He Ala Tyr Arg Leu Ser Glu Gly 
85 90 95 



Tyr Gly Thr Asp Gly Pro Ser Ala Gly He He Ala Leu Ser Ser Phe 
100 105 110 



Val Leu Met Ala Pro Arg Phe Ser Ser Met Val Tyr Asp Lys Asn Gly 
115 120 125 



Glu Gin Val Lys Gin Leu Phe Gly Gly Ala He Pro Phe Ser Ser Leu 
130 135 140 



Asn Ala Ser Ser Leu Phe Met Ala He Thr He Gly Leu Val Thr Ala 
145 150 155 160 



Glu He Tyr Arg Met Phe He Gin Arg Gly He Thr lie Lys Met Pro 
165 170 175 



Ser Gly Val Pro Asp Val Val Ser Lys Ser Phe Ser Ala Leu Leu Ser 
180 185 190 
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Gly Phe Thr Thr Phe Val Leu Trp Ala Leu Val Leu Lys Gly Leu Glu 
195 200 205 



Ala Ala Gly Val Ala Gly Gly Leu Asn Gly Leu Leu Gly Ala lie Val 
210 215 220 



Gly Thr Pro Leu Lys Leu lie Ala Gly Thr Leu Pro Gly Met lie Leu 
225 230 235 240 



Cys Val lie Val Asn Ser Phe Phe Trp Phe Cys Gly Val Asn Gly Gly 
245 250 255 



Gin Val Leu Asn Ala Phe Val Asp Pro Val Trp Leu Gin Phe Thr Thr 
260 265 270 



Glu Asn Gin Glu Ala Val Ala Ala Gly Gin Thr Leu Gin His lie He 
275 280 285 



Thr Leu Pro Phe Lys Asp Leu Phe Val Phe He Gly Gly Gly Gly Ala 
290 295 300 



Thr He Gly Leu Ala He Cys Leu Phe Leu Phe Ser Lys Ser Arg Ala 
305 310 315 320 



Asn Lys Thr Leu Gly Lys Leu Ala He He Pro Ser lie Phe Asn He 
325 330 335 



Asn Thr Ala He Leu Phe Thr Phe Pro Thr Val Leu Asn Pro He Met 
340 345 350 



Leu He Pro Phe He Ala Thr Pro Thr He Asn Ala Leu He Thr Tyr 
355 360 365 



Val Ser Met Ala Val Gly Leu Val Pro Tyr Thr Thr Gly Val He Leu 
370 375 380 



Pro Trp Thr Met Pro Pro He He Gly Gly Phe Leu Ala Thr Gly Ala 
385 390 395 400 



Ser Trp Arg Gly Ala Leu Leu Gin Val Val Leu He Leu Val Ser Val 
405 410 415 
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Ala lie Tyr Tyr Pro Phe Phe Lys lie Ala Asp Lys Arg Asn Leu Glu 
420 425 430 



Lys Glu Lys Ala Thr Val Gly Gly Lys 
435 440 



<210> 246 

<211> 559 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 246 

Met Asp Lys Leu Val Ala Ala lie Glu Lys Gin Gin Gly Lys Phe Glu 
1 5 10 15 



Lys lie Ser Thr Asn Asn Tyr Met Met Ala lie Lys Asp Gly Phe lie 
20 25 30 



Ala Thr Met Pro Leu lie Met Phe Ser Ser Phe Leu Met lie lie lie 
35 40 45 



Met lie Pro Lys Asn Phe Gly Val Glu Leu Pro Ser Pro Ala He Val 
50 55 60 



Trp Met Arg Lys Val Tyr Met Leu Thr Met Gly Val Leu Gly He He 
65 70 75 80 



Val Ser Gly Thr Val Gly Lys Ser Leu Val Gly Asn Val Asn Arg Lys 
85 90 95 



Met Pro His Gly Lys Val He Asn Asp He Ser Ala Met Leu Ala Ala 
100 105 110 



He Cys Ser Tyr Leu Val Leu Thr Val Thr Leu Val Val Asp Glu Lys 
115 ,120 125 



Thr Gly Ser Thr Ser Leu Ser Thr Asn Tyr Leu Gly Ser Gin Gly Leu 
130 135 140 



He Thr Ser Phe Val Ser Ala Phe lie Thr Val Asn Val Tyr Arg Phe 
145 150 155 160 
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Cys lie Lys Arg Asp lie Thr lie His Leu Pro Lys Glu Val Pro Gly 
165 170 175 



Ala lie Ser Gin Ala Phe Arg Asp lie Phe Pro Phe Ser Phe Val Leu 
180 185 . 190 



Leu He Ser Gly Leu Leu Asp He Val Ser Arg Phe Ser Leu Asp Val 
195 200 205 



Pro Phe Ala Gin Val Phe Gin Gin Leu Leu Thr Pro He Phe Lys Gly 
210 215 220 



Ala Glu Ser Tyr Pro Ala Met Met Leu He Trp Phe Met Cys Ala Leu 
225 230 235 240 



Leu Trp Phe Val Gly lie His Gly Pro Ser He Val Leu Pro Ala Val 
245 250 255 



Thr Ala Leu Gin Leu Ser Asn Met Glu Glu Asn Ala Gin Leu Leu Ala 
260 265 270 



Asn Gly Gin Phe Pro Tyr His Ser Leu Thr Pro Asn Phe Gly Asn Tyr 
275 280 285 



He Ala Ala He Gly Gly Thr Gly Ala Thr Phe Val Val Pro Phe He 
290 295 300 



Leu He Phe Phe Met Arg Ser Lys Gin Leu Lys Ser Val Gly Lys Ala 
305 310 315 320 



Thr He Thr Pro Val Leu Phe Ala Val Asn Glu Pro Leu Leu Phe Gly 
325 330 335 



Met Pro Val He Leu Asn Pro Tyr Leu Phe Val Pro Phe Leu Met Thr 
340 345 350 



Pro Pro Val Asn Val Phe Leu Gly Lys Val Phe He Asp Phe Phe Gly 
355 360 365 



Met Asn Gly Phe Tyr He Gin Leu Pro Trp Thr Phe Pro Gly Pro Leu 
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370 375 380 



Gly Leu Leu He Gly Thr Asn Phe Gin Leu He Ser Phe Val Phe Leu 
385 390 395 400 



Ser Leu He Leu Val Val Asp He Leu He Tyr Leu Pro Phe Cys Arg 
405 410 415 



Ala Tyr Asp Arg Gin Leu Leu Val Lys Glu Asp He Ala Ser Ser Asn 
420 425 430 



Asp He He Leu Glu Glu Asp Thr Ser Glu He He Pro Gly Glu He 
435 440 445 



Asp Glu He Lys Ser Lys Glu Leu Lys Val Leu Val Leu Cys Ala Gly 
450 455 460 



Ser Gly Thr Ser Ala Gin Leu Ala Asn Ala He Asn Glu Gly Ala Asn 
465 470 475 480 



Leu Thr Glu Val Arg Val He Ala Asn Ser Gly Ala Tyr Gly Ala His 
485 490 495 



Tyr Asp He Met Gly Val Tyr Asp Leu He He Leu Ala Pro Gin Val 
500 505 510 



Arg Ser Tyr Tyr Arg Glu Met Lys Val Asp Ala Glu Arg Leu Gly He 
515 520 525 



Gin He Val Ala Thr Arg Gly Met Glu Tyr He His Leu Thr Lys Ser 
530 535 540 



Pro Ser Lys Ala Leu Gin Phe Val Leu Glu His Tyr Gin Ala Val 
545 550 555 



<210> 247 
<211> 560 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 247 

Met Lys Glu Ala He He Glu Trp Lys Asp Phe Ser Phe Arg Tyr Glu 
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10 15 



Thr Gin Gin Glu Pro Thr Leu Gin Gly lie Asp Leu Thr lie Tyr Lys 
20 25 30 



Gly Glu Lys Val Leu lie Val Gly Pro Ser Gly Ser Gly Lys Ser Thr 
35 40 45 



Leu Gly Gin Cys Leu Asn Gly He He Pro Asn He Tyr Lys Gly Gin 
50 * 55 60 



Thr Tyr Gly Glu Phe Leu He Lys Gly Gin Val Ala Phe Asp Met Ser 
65 70 75 80 



He Tyr Asp Lys Ser His Leu Val Ser Thr Val Leu Gin Asp Thr Asp 
85 90 95 



Gly Gin Phe He Gly Leu Ser Val Ala Glu Asp Leu Ala Phe Ala Leu 
100 105 110 



Glu Asn Asp Val Thr Ala Leu Asp Glu Met Lys Gly Arg Val Tyr Lys 
115 120 125 



Trp Ala Glu Lys Leu Asp Leu Leu Pro Leu Leu Asp Gin Arg Pro Gin 
130 135 140 



Asp Leu Ser Gly Gly Gin Lys Gin Arg Val Ser Leu Ala Gly Val Leu 
145 ' 150 155 160 



He Asp Glu Ser Pro He Leu Leu Phe Asp Glu Pro Leu Ala Asn Leu 
165 170 175 



Asp Pro Lys Ser Gly Gin Asp He He Glu Leu He Asp Gin He His 
180 185 190 



Lys Glu Glu Gly Thr Thr Thr Leu He He Glu His Arg Leu Glu Asp 
195 • 200 205 



Val Leu His Arg Pro Val Asp Arg He Val Leu He Asn Asp Gly Arg 
210 215 220 
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lie Leu Phe Asn Gly Ser Pro Asp Gin Leu Leu Ala Thr Asp Leu Leu 
225 230 235 240 



Thr Gin Asn Gly lie Arg Glu Pro Leu Tyr Leu Thr Thr Leu Arg Gin 
245 250 255 



Leu Gly Val Asp Leu Val Lys Glu Glu Gin Leu Ala Asn Leu Asp Asn 
260 265 270 



Leu Ser lie Ser Lys Gly Gin Val Gin Leu Gin Asn Glu Leu Ala Lys 
275 280 285 



Glu Thr Pro Ala Leu Gin Ser Leu Phe Arg Leu Glu Glu Val Ser Phe 
290 295 300 



Ser Tyr Asp Asp Arg Pro lie Leu Lys Ser Leu His Leu Asp lie Lys 
305 310 315 320 



Lys Gly Glu Lys lie Ala lie Val Gly Lys Asn Gly Ala Gly Lys Ser 
325 330 335 



Thr Leu Ala Lys Ala lie Ser Ser Phe He Gin Thr Glu Gly Arg Tyr 
340 345 350 



Leu Trp Glu Lys Gin Asp He Lys Gly Asp Ser Val Ala Glu Arg Ala 
355 360 365 



Glu Arg Val Gly Tyr Val Leu Gin Asn Pro Asn Gin Met He Ser Thr 
370 375 380 



Asn Met He Phe Asp Glu Val Ala Leu Gly Leu Arg Leu Arg Gly Val 
385 390 395 400 



Asp Glu Lys Glu He Glu Thr Arg Val Tyr Glu Thr Leu Lys He Cys 
405 410 415 ! 



Gly Leu Tyr Glu Phe Arg Asn Trp Pro He Ser Ala Leu Ser Phe Gly 
420 425 430 



Gin Lys Lys Arg Val Thr He Ala Ser He Leu Val Leu Gly Ala Glu 
435 440 445 
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lie lie Leu Leu Asp Glu Pro Thr Ala Gly Gin Asp Gin Lys Asn Tyr 
450 455 460 



Thr Glu lie Met Glu Phe Leu Glu Glu Leu His Gin Lys Gly His Thr 
465 470 475 480 



lie Val Met lie Thr His Asp Met Gin Leu Met Leu Asp Tyr Ser Asp 
485 490 495 



Arg Val Leu Val Met Val Asp Gly Glu Leu lie Ala Asp Thr Val Pro 
500 505 510 



Ala Ser Leu Leu Ser Asp Pro Glu Leu Leu Val Lys Ala Asn Leu Lys 
515 520 525 



Glu Thr Ser lie Phe Asn Leu Ala Lys Lys Leu Asp Val Asp Pro Leu 
530 535 540 



Asp Leu Thr Ala Phe Tyr Lys Glu Arg Arg Glu Gly Cys Lys Leu Asn 
545 550 555 560 



<210> 248 
<211> 543 
<212> PRT 

<213> Streptococcus pneumoniae , 
<400> 248 

Met Ser lie Asn Trp Gin Glu lie Leu Phe His Phe Leu Gly Gly Leu 
15 10 15 



Gly Leu Phe Leu Tyr Ser lie Lys Thr Met Gly Asp Gly Leu Gin Gin 
20 25 30 



Ala Ala Gly Asp Arg Leu Arg Phe Tyr lie Asp Lys Tyr Thr Ser Asn 
35 40 .45 



Pro Phe Phe Gly Val Leu Val Gly He Gly Met Thr Ala Leu He Gin 
50 55 60 



Ser Ser Ser Gly Val Thr Val lie Thr Val Gly Leu Val Ser Ala Gly 
65 70 75 80 
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Leu Leu Thr Leu Arg Gin Ala lie Gly lie Val Met Gly Ala Asn lie 
85 90 95 



Gly Thr Thr Val Thr Ser Phe Leu He Gly Phe Lys Leu Gly Asn Tyr 
100 105 110 



Ala Leu Pro Met Leu Phe He Gly Ala Val Cys Leu Phe Phe Thr Lys 
115 120 125 



Asn Arg Thr Val Asn Asn He Gly Arg He Leu Phe Gly Val Gly Gly 
130 135 140 



He Phe Phe Ala Leu Asn Leu Met Ser Gly Ala Met Ala Pro Leu Lys 
145 150 155 160 



Asp Leu Gin Val Phe Lys Asp Tyr Met He Glu Leu Ser Lys Asn Pro 
165 170 175 



Val Leu Gly Val Phe Val Gly Thr Gly Leu Thr Leu Leu He Gin Ala 
180 185 190 



Ser Ser Ala Thr He Gly He Leu Gin Asn Leu Tyr Ala Gly Asn Leu 
195 200 205 



He Asp Leu Gin Gly Ala Leu Pro Val Leu Phe Gly Asp Asn He Gly 
210 215 220 



Thr Thr He Thr Ala He He Ala Ser Leu Gly Ala Asn He Ala Ala 
225 230 235 240 



Lys Arg Val Ala Gly Ala His Val Ala Phe Asn Val He Gly Thr Val 
245 250 ' 255 



Val Cys Val He Phe Leu Val Pro Phe Thr Val Leu He His Trp Phe 
260 265 270 



Glu Ala Thr Leu Asn Leu Ala Pro Glu Met Thr He Ala Phe Ala His 
275 280 285 



Gly Thr Phe Asn He Thr Asn Thr He Val Gin Phe Pro Phe He Gly 
290 295 300 
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Ala Leu Ala Tyr Phe Val Thr Lys lie lie Pro Gly Glu Asp Glu Val 
305 310 315 320 



Val Lys Tyr Glu Pro Leu Tyr Leu Asp Glu His Phe He Lys Gin Ala 
325 330 335 



Pro Ser He Ala Leu Gly Asn Ala Lys Lys Glu Leu Leu His Leu Gly 
340 345 350 



Asn Tyr Ala Ala Lys Ala Phe Asp Leu Ser Tyr Lys Tyr He He Asp 
355 360 365 



Leu Asp Glu Lys Val Ala Glu Lys Gly His Lys Thr Glu Glu Ala He 
370 375 380 



Asn Thr He Asp Glu Gin Leu Thr Arg Tyr Leu He Ala Leu Ser Ser 
385 390 395 400 



Glu Ala Leu Ser Gin Lys Glu Ser Glu Val Leu Thr Asn He Leu Asp 
405 410 415 



Ser Ser Arg Asp Leu Glu Arg He Gly Asp His Thr Glu Ala Leu Leu 
420 425 430 



Asn Leu Thr Asp Tyr Leu Gin Arg Lys Asn Val Glu Phe Ser Asp Ala 
435 440 445 



Ala Leu Lys Glu Leu Glu Glu Val Tyr Arg Gin Thr Ser Asp Phe He 
450 455 460 



Lys Asp Ala Leu Asp Ser Val Glu Asn Asn Asp He Glu Lys Ala Arg 
465 470 475 480 



Ser Leu Val Glu Arg His Glu Ala He Asn Lys He Glu Arg Val Leu 
485 490 495 



Arg Lys Thr His He Lys Arg Leu Asn Lys Gly Glu Cys Ser Thr Gin 
500 505 510 



Ala Gly Val Asn Phe He Asp He He Ser His Tyr Thr Arg Val Ser 
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515 520 525 



Asp His Ala Met Asn Leu Ala Glu Lys Val Phe Ala Glu Gin He 
530 535 540 



<210> 249 
<211> 1659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 249 

Met Lys Asn Pro Phe Phe Glu Arg Arg Cys Arg Tyr Ser He Arg Lys 
15 10 15 



Leu Ser Val Gly Ala Cys Ser Leu Met He Gly Ala Val Leu Phe Ala 
20 25 30 



Gly Pro Ala Leu Ala Glu Glu Thr Ala Val Pro Glu Asn Ser Gly Ala 
35 40 45 



Asn Thr Glu Leu Val Ser Gly Glu Ser Glu His Ser Thr Asn Glu Ala 
50 55 60 



Asp Lys Gin Asn Glu Gly Glu His Ala Arg Glu Asn Lys Leu Glu Lys 
65 70 75 80 



Ala Glu Gly Val Ala He Ala Ser Glu Thr Ala Ser Pro Ala Ser Asn 
85 90 95 



Glu Ala Ala Thr Thr Glu Thr Ala Glu Ala Ala Ser Ala Ala Lys Pro 
100 105 110 



Glu Glu Lys Ala Ser Glu Val Val Ala Glu Thr Pro Ser Ala Glu Ala 
115 120 125 



Lys Pro Lys Ser Asp Lys Glu Thr Glu Ala Lys Pro Glu Ala Thr Asn 
130 135 140 



Gin Gly Asp Glu Ser Lys Pro Ala Ala Glu Ala Asn Lys Thr Glu Lys 
145 150 155 160 



Glu Val Gin Pro Asp Val Pro Lys Asn Thr Glu Lys Thr Leu Lys Pro 
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165 170 175 



Lys Glu lie Lys Phe Asn Ser Trp Glu Glu Leu Leu Lys Trp Glu Pro 
180 185 190 



Gly Ala Arg Glu Asp Asp Ala lie Asn Arg Gly Ser Val Val Leu Ala 
195 200 205 



Ser Arg Arg Thr Gly His Leu Val Asn Glu Lys Ala Ser Lys Glu Ala 
210 215 220 



Lys Val Gin Ala Leu Ser Asn Thr Asn Ser Lys Ala Lys Asp His Ala 
225 230 235 240 



Ser Val Gly Gly Glu Glu Phe Lys Ala Tyr Ala Phe Asp Tyr Trp Gin 
245 250 255 



Tyr Leu Asp Ser Met Val Phe Trp Glu Gly Leu Val Pro Thr Pro Asp 
260 265 270 



Val He Asp Ala Gly His Arg Asn Gly Val Pro Val Tyr Gly Thr Leu 
275 280 285 



Phe Phe Asn Trp Ser Asn Ser He Ala Asp Gin Glu Arg Phe Ala Glu 
290 295 300 



Ala Leu Lys Gin Asp Ala Asp Gly Ser Phe Pro He Ala Arg Lys Leu 
305 310 315 320 



Val Asp Met Ala Lys Tyr Tyr Gly Tyr Asp Gly Tyr Phe He Asn Gin 
325 330 335 



Glu Thr Thr Gly Asp Leu Val Lys Pro Leu Gly Glu Lys Met Arg Gin 
340 345 350 



Phe Met Leu Tyr Ser Lys Glu Tyr Ala Ala Lys Val Asn His Pro He 
355 360 365 



Lys Tyr Ser Trp Tyr Asp Ala Met Thr Tyr Asn Tyr Gly Arg Tyr His 
370 375 380 
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Gin Asp Gly Leu Gly Glu Tyr Asn Tyr Gin Phe Met Gin Pro Glu Gly 
385 390 395 400 



Asp Lys Val Pro Ala Asp Asn Phe Phe Ala Asn Phe Asn Trp Asp Lys 
405 410 415 



Ala Lys Asn Asp Tyr Thr lie Ala Thr Ala Asn Trp He Gly Arg Asn 
420 425 430 



Pro Tyr Asp Val Phe Ala Gly Leu Glu Leu Gin Gin Gly Gly Ser Tyr 
435 440 445 



Lys Thr Lys Val Lys Trp Asn Asp He Leu Asp Glu Asn Gly Lys Leu 
450 455 460 



Arg Leu Ser Leu Gly Leu Phe Ala Pro Asp Thr He Thr Ser Leu Gly 
465 470 475 480 



Lys Thr Gly Glu Asp Tyr His Lys Asn Glu Asp He Phe Phe Thr Gly 
485 490 495 



Tyr Gin Gly Asp Pro Thr Gly Gin Lys Pro Gly Asp Lys Asp Trp Tyr 
500 505 510 



Gly He Ala Asn Leu Val Ala Asp Arg Thr Pro Ala Val Gly Asn Thr 
515 520 525 



Phe Thr Thr Ser Phe Asn Thr Gly His Gly Lys Lys Trp Phe Val Asp 
530 535 540 



Gly Lys Val Ser Lys Asp Ser Glu Trp Asn Tyr Arg Ser Val Ser Gly 
545 550 555 560 



Val Leu Pro Thr Trp Arg Trp Trp Gin Thr Ser Thr Gly Glu Lys Leu 
565 570 575 



Arg Ala Glu Tyr Asp Phe Thr Asp Ala Tyr Asn Gly Gly Asn Ser Leu 
580 585 590 



Lys Phe Ser Gly Asp Val Ala Gly Lys Thr Asp Gin Asp Val Arg Leu 
595 600 605 
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Tyr Ser Thr Lys Leu Glu Val Thr Glu Lys Thr Lys Leu Arg Val Ala 
610 615 620 



His Lys Gly Gly Lys Gly Ser Lys Val Tyr Met Ala Phe Ser Thr Thr 
625 630 635 640 



Pro Asp Tyr Lys Phe Asp Asp Ala Asp Ala Trp Lys Glu Leu Thr Leu 
645 650 655 



Ser Asp Asn Trp Thr Asn Glu Glu Phe Asp Leu Ser Ser Leu Ala Gly 
660 665 670 



Lys Thr He Tyr Ala Val Lys Leu Phe Phe Glu His Glu Gly Ala Val 
675 680 685 



Lys Asp Tyr Gin Phe Asn Leu Gly Gin Leu Thr He Ser Asp Asn His 
690 695 700 



Gin Glu Pro Gin Ser Pro Thr Ser Phe Ser Val Val Lys Gin Ser Leu 
705 710 715 720 



Lys Asn Ala Gin Glu Ala Glu Ala Val Val Gin Phe Lys Gly Asn Lys 
725 730 735 



Asp Ala Asp Phe Tyr Glu Val Tyr Glu Lys Asp Gly Asp Ser Trp Lys 
740 745 750 



Leu Leu Thr Gly Ser Ser Ser Thr Thr He Tyr Leu Pro Lys Val Ser 
755 760 765 



Arg Ser Ala Ser Ala Gin Gly Thr Thr Gin Glu Leu Lys Val Val Ala 
770 775 780 



Val Gly Lys Asn Gly Val Arg Ser Glu Ala Ala Thr Thr Thr Phe Asp 
785 790 795 800 



Trp Gly Met Thr Val Lys Asp Thr Ser Leu Pro Lys Pro Leu Ala Glu 
805 810 815 



Asn He Val Pro Gly Ala Thr Val He Asp Ser Thr Phe Pro Lys Thr 
820 825 830 
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Glu Gly Gly Glu Gly He Glu Gly Met Leu Asn Gly Thr He Thr Ser 
835 840 845 



Leu Ser Asp Lys Trp Ser Ser Ala Gin Leu Ser Gly Ser Val Asp He 
850 855 860 



Arg Leu Thr Lys Pro Arg Thr Val Val Arg Trp Val Met Asp His Ala 
865 870 875 880 



Gly Ala Gly Gly Glu Ser Val Asn Asp Gly Leu Met Asn Thr Lys Asp 
885 890 895 



Phe Asp Leu Tyr Tyr Lys Asp Ala Asp Gly Glu Trp Lys Leu Ala Lys 
900 905 910 



Glu Val Arg Gly Asn Lys Ala His Val Thr Asp He Thr Leu Asp Lys 
915 920 925 



Pro He Thr Ala Gin Asp Trp Arg Leu Asn Val Val Thr Ser Asp Asn 
930 935 940 



Gly Thr Pro Trp Lys Ala He Arg He Tyr Asn Trp Lys Met Tyr Glu 
945 950 955 960 



Lys Leu Asp Thr Glu Ser Val Asn He Pro Met Ala Lys Ala Ala Ala 
965 970 975 



Arg Ser Leu Gly Asn Asn Lys Val Gin Val Gly Phe Ala Asp Val Pro 
980 985 990 



Ala Gly Ala Thr He Thr Val Tyr Asp Asn Pro Asn Ser Gin Thr Pro 
995 1000 1005 



Leu Ala Thr Leu Lys Ser Glu Val Gly Gly Asp Leu Ala Ser Ala 
1010 1015 1020 



Pro Leu Asp Leu . Thr Asn Gin Ser Gly Leu Leu Tyr Tyr Arg Thr 
1025 1030 1035 



Gin Leu Pro Gly Lys Glu He Ser Asn Val Leu Ala Val Ser Val 
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1040 1045 1050 



Pro Lys Asp Asp Arg Arg lie Lys Ser Val Ser Leu Glu Thr Gly 
1055 1060 1065 



Pro Lys Lys Thr Ser Tyr Ala Glu Gly Glu Asp Leu Asp Leu Arg 
1070 1075 1080 



Gly Gly Val Leu Arg Val Gin Tyr Glu Gly Gly Thr Glu Asp Glu 
1085 1090 1095 



Leu lie Arg Leu Thr His Ala Gly Val Ser Val Ser Gly Phe Asp 
1100 1105 1110 



Thr His His Lys Gly Glu Gin Asn Leu Thr Leu Gin Tyr Leu Gly 
1115 1120 1125 



Gin Pro Val Asn Ala Asn Leu Ser Val Thr Val Thr Gly Gin Asp 
1130 1135 1140 



Glu Ala Ser Pro Lys Thr He Leu Gly He Glu Val Ser Gin Glu 
1145 1150 1155 



Pro Lys Lys Asp Tyr Leu Val Gly Asp Ser Leu Asp Leu Ser Glu 
1160 1165 1170 



Gly Arg Phe Ala Val Ala Tyr Ser Asn Asp Thr Met Glu Glu His 
1175 1180 1185 



Ser Phe Thr Asp Glu Gly Val Glu He Ser Gly Tyr Asp Ala Gin 
1190 1195 , 1200 



Lys Thr Gly Arg Gin Thr Leu Thr Leu His Tyr Gin Gly His Glu 
1205 1210 1215 



Val Ser Phe Asp Val Leu Val Ser Pro Lys Ala Ala Leu Asn Asp 
1220 1225 1230 



Glu Tyr Leu Lys Gin Lys Leu Ala Glu Val Glu Ala Ala Lys Asn 
1235 1240 1245 
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Lys Val Val Tyr Asn Phe Ala Ser Ser Glu Val Lys Glu Ala Phe 
1250 1255 1260 



Leu Lys Ala lie Glu Ala Ala Glu Gin Val Leu Lys Asp His Glu 
1265 1270 1275 



Thr Ser Thr Gin Asp Gin Val Asn Asp Arg Leu Asn Lys Leu Thr 
1280 1285 1290 



Glu Ala His Lys Ala Leu Asn Gly Gin Glu Lys Phe Thr Glu Glu 
1295 1300 1305 



Lys Thr Glu Leu Asp Arg Leu Thr Gly Glu Val Gin Glu Leu Leu 
1310 1315 1320 



Ala Ala Lys Pro Asn His Pro Ser Gly Ser Ala Leu Ala Pro Leu 
1325 1330 1335 



Leu Glu Lys Asn Lys Ala Leu Val Glu Lys Val Asp Leu Ser Pro 
1340 1345 1350 



Glu Glu Leu Thr Thr Ala Lys Gin Ser Leu Lys Asp Leu Val Ala 
1355 1360 1365 



Leu Leu Lys Glu Asp Lys Pro Ala Val Phe Ser Asp Ser Lys Thr 
1370 1375 1380 



Gly Val Glu Val His Phe Ser Asn Lys Glu Lys Thr Val He Lys 
1385 1390 1395 



Gly Leu Lys Val Glu Arg Val Gin Ala Ser Ala Glu Glu Lys Lys 
1400 1405 1410 



Tyr Phe Ala Gly Glu Asp Ala His Val Phe Glu He Glu Gly Leu 
1415 1420 1425 



Asp Glu Lys Gly Gin Asp Val Asp Leu Ser Tyr Ala Ser He Val 
1430 1435 1440 



Lys He Pro He Glu Lys Asp Lys Lys Val Lys Lys Val Phe Phe 
1445 1450 1455 
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Leu Pro Glu Gly Lys Glu Ala Val Glu Leu Ala Phe Glu Gin Thr 
1460 1465 1470 



Asp Ser His Val lie Phe Thr Ala Pro His Phe Thr His Tyr Ala 
1475 1480 1485 



Phe Val Tyr Glu Ser Ala Glu Lys Pro Gin Pro Ala Lys Pro Ala 
1490 1495 1500 



Pro Gin Asn Thr Val Leu Pro Lys Pro - Thr Tyr Gin Pro Thr Ser 
1505 1510 1515 



Asp Gin Gin Lys Ala Pro Lys Leu Glu Val Gin Glu Glu Lys Val 
1520 1525 1530 



Ala Phe His Arg Gin Glu His Glu Asn Thr Glu Met Leu Val Gly 
1535 1540 1545 



Glu Gin Arg Val He He Gin Gly Arg Asp Gly Leu Leu Arg His 
1550 1555 1560 



Val Phe Glu Val Asp Glu Asn Gly Gin Arg Arg Leu Arg Ser Thr 
1565 1570 1575 



Glu Val He Gin Glu Ala He Pro Glu He Val Glu He Gly Thr 
1580 1585 1590 



Lys Val Lys Thr Val Pro Ala Val Val Ala Thr Gin Glu Lys Pro 
1595 1600 1605 



Ala Gin Asn Thr Ala Val Lys Ser Glu Glu Ala Ser Lys Gin Leu 
1610 1615 1620 



Pro Asn Thr Gly Thr Ala Asp Ala Asn Glu Ala Leu He Ala Gly 
1625 1630 1635 



Leu Ala Ser Leu Gly Leu Ala Ser Leu Ala Leu Thr Leu Arg Arg 
1640 1645 1650 



Lys Arg Glu Asp Lys Asp 
1655 
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<210> 250 

<211> 320 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 250 

Met Val Thr lie lie Asn lie Gly Gly Ser Tyr Tyr Leu Gin Gly lie 
1 5 10 15 



Leu Asp Glu Tyr He Pro Asn Gin Met Lys Ser Thr Leu Gly He He 
20 25 30 



Ser Val Gly Leu Val He Thr Tyr He Leu Gin Gin Val Met Ser Phe 
35 40 45 



Ser Arg Asp Tyr Leu Leu Thr Val Leu Ser Gin Arg Leu Ser He Asp 
50 55 60 



Val He Leu Ser Tyr lie Arg His He Phe Glu Leu Pro Met Ser Phe 
65 70 75 80 



Phe Ala Thr Arg Arg Thr Gly Glu He He Ser Arg Phe Thr Asp Ala 
85 90 95 



Asn Ser He He Asp Ala Leu Ala Ser Thr He Leu Ser Leu Phe Leu 
100 105 110 



Asp Val Ser He Leu He Leu Val Gly Gly Val Leu Leu Ala Gin Asn 
115 120 125 



Pro Asn Leu Phe Leu Leu Ser Leu He Ser He Pro He Tyr Met Phe 
130 135 140 



lie He Phe Ser Phe Met Lys Pro Phe Glu Lys Met Asn His Asp Val 
145 150 155 160 



Met Gin Ser Asn Ser Met Val Ser Ser Ala He He Glu Asp He Asn 
165 170 175 



Gly He Glu Thr He Lys Ser Leu Thr Ser Glu Glu Asn Arg Tyr Gin 
180 185 190 
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Asn lie Asp Ser Glu Phe Val Asp Tyr Leu Glu Lys Ser Phe Lys Leu 
195 200 205 



Ser Lys Tyr Ser lie Leu Gin Thr Ser Leu Lys Gin Gly Thr Lys Leu 
210 215 220 



Val Leu Asn He Leu He Leu Trp Phe Gly Ala Gin Leu Val Met Ser 
225 230 235 240 



Ser Lys He Ser He Gly Gin Leu He Thr Phe Asn Thr Leu Phe Ser 
245 250 255 



Tyr Phe Thr Thr Pro Met Glu Asn He He Asn Leu Gin Thr Lys Leu 
260 265 270 



Gin Ser Ala Lys Val Ala Asn Asn Arg Leu Asn Glu Val Tyr Leu Val 
275 280 285 



Glu Ser Glu Phe Gin Val Gin Glu Asn Pro Val His Ser His Phe Leu 
290 295 300 



Met Gly Asp He Glu Phe Asp Asp Leu Ser Tyr Lys Tyr Gly Phe Gly 
305 310 315 320 



<210> 251 

<211> 77 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 251 

Met Tyr Lys His Leu Phe Phe Leu Asp Ser Lys Thr Leu Asp Arg Leu 
1 5 10 15 



Thr Pro Tyr He Leu Val Leu Ala Ser Asp Thr He Ala Phe Asn Val 
20 25 30 



Phe Val Leu Thr Phe Val Ser Ala Val Val phe Asn Phe Leu Asn Ser 
35 40 45 



Met Leu Ala Leu Met Ala He Phe He Gly Ala Gly Tyr Val Val Gly 
50 55 60 
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Phe Trp Leu Leu lie Leu Asn Glu Asn Gin Arg Ala Asn 

75 



65 


70 


<210> 


252 


<211> 


203 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


252 



Met Glu Phe Phe Asp Lys Phe His Ala Leu Cys Phe Gly Phe Leu Val 
15 10 15 



Leu lie lie Val lie Thr Val Pro Tyr Thr lie Asn His Gly Gly Phe 
20 25 30 



Phe Gin Asn Glu Ser Ala Leu lie Leu Val Ser Leu Leu Val Thr Ser 
35 40 45 



Leu Ser Val Ala Tyr Ala Arg Lys Phe Glu Met lie Ser Phe Gly Met 
50 55 60 



Leu Ser Lys Lys Gin Leu Leu Leu Phe lie Ala lie Phe Leu Leu Ser 
65 70 75 80 



Val Leu Glu Thr Leu Val Tyr lie His Phe Phe Ala Val Ser Ser Gly 
85 90 95 



Ser Gly Val Gin His Leu Ala Glu Val Ser Arg Gly lie Ser Leu Ser 
100 105 110 



Leu lie Leu Thr Thr Ser Val Phe Gly Pro lie Gin Glu Glu Leu lie 
115 120 125 



Phe Arg Gly Leu Leu Gin Gly Ala Val Phe Asp Asn Ser Trp Leu Gly 
130 135 k 140 



Leu Val Leu Thr Ser Ser Leu Phe Ser Phe Met His Gly Pro Ser Asn 
145 150 155 160 



Val Pro Ser Phe He Phe Tyr Leu Leu Gly Gly Leu Leu Leu Gly Phe 
165 170 175 
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Ala Tyr Lys Lys Ser Gin Asn Leu Trp Val Ser Thr Leu Val His Met 
180 185 190 



Leu Tyr Asn Ser Trp Pro Leu Leu Tyr Tyr Leu 
195 200 



<210> 253 
<211> 612 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 253 

Met Ser Tyr Lys Asp Thr Val Gin Lys lie Leu Asp Val lie Gly Gly 
15 10 15 



Glu Lys Asn Val Asn Arg Val Thr His Cys Val Thr Arg Leu Arg Leu 
20 25 30 



Glu Leu Lys Asp Glu Asn Leu Val Asn Asp Asp Asp Val Lys Lys He 
35 40 45 



Pro Gly Val He Gly He Met Lys Lys Asn Gly Gin Tyr Gin He He 
50 55 60 



Leu Gly Asn Asp Val Ala Asn Tyr Tyr Lys Glu Phe Val Lys Leu Gly 
65 .70 75 80 



Asn Phe Glu Ser Asp Ser Val Val Gin Gly His Lys Gly Asn He Leu 
85 90 95 



Glu Arg He He Glu Tyr He Ala Gly Ser Met Thr Pro He He Pro 
100 105 110 



Ala Met Leu Gly Gly Gly Met Leu Lys Val Leu Val He He Leu Pro 
115 120 125 



Met Leu Gly He Leu Gin Ser Asp Ser Gin Thr He Ala Phe Leu Thr 
130 135 140 



Phe Phe Gly Asp Ala Pro Tyr Tyr Phe Leu Pro Leu Leu Leu Ala Tyr 
145 150 155 160 
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Ser Ala Ser Gin Lys Leu Lys Val Thr Ser Thr Leu Ala Met Ser Val 
165 170 175 



Ala Gly Val Leu Leu His Pro Asn Phe Val Gin Met Val Gin Ser Gly 
180 185 190 



Asn Pro Leu Ser Leu Phe Gly Ala Pro Val Thr Pro Ala Ser Tyr Gly 
195 200 205 



Ser Ser Val Val Pro He Leu lie Met Val Trp Leu Met Lys Tyr He 
210 215 220 



Glu Lys He He Ala Lys Leu Thr Leu Ala He Thr Lys Ser Phe Leu 
225 230 235 240 



Gin Pro Thr Leu Val Leu Leu Val Ser Ser Cys He Ala Leu Val Val 
245 . 250 255 



Val Gly Pro He Gly Val He Val Gly Glu Gly Leu Ser Asn Leu Val 
260 265 270 



Gly Gin Met Tyr Gly Val Ala Gly Trp Leu Thr Leu Ala He Leu Gly 
275 280 285 



Ala He Met Pro Phe He Val Met Thr Gly Met His Trp Ala Phe Ala 
290 295 300 



Pro He Phe Leu Ala Ala Ser He Ala Thr Pro Asp Val Leu lie Leu. 
305 310 315 320 



Pro Ala Met Leu Gly Ser Asn Leu Ala Gin Gly Ala Ala Ser Met Ala 
325 330 335 



Val Ala Leu Lys Ser Lys Asn Asn Asn Thr Lys Gin He Ala Phe Ala 
340 345 350 



Ala Gly Phe Ser Ala Leu Leu Ala Gly He Thr Glu Pro Ala Leu Tyr 
355 360 365 



Gly Val Thr Leu Lys Tyr Lys Lys Pro Leu Tyr Ala Ala Met He Gly 
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370 375 380 



Gly Gly Leu Ala Gly Leu Phe Ala Gly Leu Thr Ser Val Lys Ala Tyr 
385 390 395 400 



Leu Phe Ala Val Pro Ser Leu lie Ala Leu Pro Gin Phe lie Tyr Ser 
405 410 415 



Asp Val Pro Ser Asn lie Val Asn Ala Leu lie Val Ala Val lie Ser 
420 425 430 



Val Val lie Thr Phe Val Leu Ala Tyr He Phe Gly He Asp Glu Glu 
435 . 440 445 



Glu Ser Ser Ser Asn Leu Glu Val Glu Ala Gly Val Ser Asn Lys Lys 
450 455 460 



Met He Phe Ser Pro He Ser Gly Glu He He Pro Leu Ser Asp Val 
465 470 475 480 



Gin Asp Lys Thr Phe Ser Asp Lys Leu He Gly Asp Gly Val Ala lie 
485 490 495 



He Pro Ser Glu Gly Lys Val Tyr Ala Pro Phe Asp Gly Lys He Thr 
500 , 505 510 



Asn lie Phe Pro Thr Lys His Ala He Gly Leu Lys Ser Asp Glu Gly 
515 520 525 



Val Glu Leu Leu He His He Gly Leu Asp Thr Val Glu Leu Lys Gly 
530 535 540 



Gin Gly Phe He Ser His Val Glu Glu Gly Asp Arg Val Phe Lys Asn 
545 550 555 560 



Gin Leu He Phe Glu Met Asp Leu Asn Leu He Lys Thr Lys Gly Tyr 
565 570 575 



Glu Thr Val Thr Pro Val He Val Thr Asn Thr Asn Asp Phe Leu Asp 
580 ' 585 590 
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Val Leu Val Leu Pro Asn Asn Gin Thr He Glu His Ser Lys Glu Leu 
595 600 605 



Leu Val He Leu 
610 



<210> 254 
<211> 75 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 254 

Met Val Gly He Ala Lys Ser Phe Trp He Lys Ser Ala Lys Arg Thr 
15 10 15 



Val Val Ser Leu He Leu Asn Leu Leu Leu Leu Ala Val Thr Leu He 
20 25 30 

Lys Trp Gly Ala Asn Ser Cys lie Ser Cys Lys Ala Glu He Met Leu 
35 40 45 

Ser Leu Pro Thr Ala Gly Phe Gly Gly Asn Thr Ser Asn Glu Ser Asp 
50 55 60 



Gly Val Trp Arg Asp He Cys Asn Asn Leu Phe 

75 



65 


70 


<210> 


255 


<211> 


219 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


255 



Met Glu Ser He Leu Glu Val Leu Thr Pro Asp Asn Leu Val Phe lie 
15 10 15 



Phe Lys Gly Phe Gly Leu Thr Leu Tyr He Ser Leu He Ala He He 
20 25 30 



Leu Ser Thr He He Gly Thr Val Leu Ala Val Thr Arg Asn Gly Lys 
35 40 45 



Asn Pro Val Leu Arg He He Ser Ser He Tyr He Glu Phe Val Arg 
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50 55 60 



Asn Val Pro Asn Leu Leu Trp lie Phe Thr lie Phe Leu Val Phe Lys 
65 70 75 80 



Met Lys Ser Thr Pro Ala Gly lie Thr Ala Phe Thr Leu Phe Thr Ser 
85 90 95 



Ala Ala Leu Ala Glu lie lie Arg Gly Gly Leu Asn Ala Val Asp Lys 
100 105 110 



Gly Gin Tyr Glu Ala Gly Met Ser Gin Gly Phe Thr Ser Ala Gin lie 
115 120 125 



Leu Tyr Tyr lie lie Leu Pro Gin Ala lie Arg Lys Met Leu Pro Ala 
130 135 140 



lie lie Ser Gin Phe Val Thr Val lie Lys Asp Thr Ser Leu Leu Tyr 
145 150 155 160 



Ser Val He Ala Leu Gin Glu Leu Phe Gly Ala Ser Gin He Leu Met 
165 170 175 



Gly Arg Tyr Phe Glu Pro Glu Gin Val Phe Ser Leu Tyr He Leu lie 
180 185 190 



Ala Leu He Tyr Phe Ser Phe Asn Leu Ala He Ser Ser Leu Ser His 
195 200 205 



Met Leu Ala Lys Arg Trp Gin Gin Ala Ala Glu 
210 215 



<210> 256 
<211> 252 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 256 

Met Ala Leu Val Glu Phe Lys Asn Val Glu Lys Tyr Tyr Gly Asp Tyr 
15 10 15 



His Ala Phe Arg Asn He Asn Leu Arg Phe Glu Lys Gly Gin Val Val 
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20 25 30 



Val Leu Leu Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu lie Arg Thr 
35 40 45 



lie Asn Gly Leu Glu Thr Val Asp Lys Gly Ser Leu Leu Val Asn Gly 
50 55 60 



His Gin Val Ala Gly Ala Ser Gin Lys Asp Leu Val Pro Leu Arg Lys 
65 70 75 80 



Glu Val Gly Met Val Phe Gin His Phe Asn Leu Tyr Pro His Lys Ala 
85 90 95 



Val Leu Glu Asn Val Thr Leu Ala Pro He Glu Val Leu Gly He Asp 
100 105 110 



Lys Lys Glu Ala Glu Lys Thr Ala Gin Lys Tyr Leu Glu Phe Val Asn 
115 . 120 125 



Met Trp Asp Lys Lys Asp Ser Tyr Pro Ala Met Leu Ser Gly Gly Gin 
130 .135 140 



Lys Gin Arg He Ala He Ala Arg Gly Leu Ala Met His Pro Glu Leu 
145 150 155 160 



Leu Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Thr He Gly 
165 170 175 



Asp Val Leu Ala Val Met Gin Lys Leu Ala His Asp Gly Met Asn Met 
180 185 190 



He He Val Thr His Glu Met Gly Phe Ala Arg Glu Val Ala Asp Arg 
195 200 205 



He He Phe Met Ala Asp Gly Glu Val Leu Val Asp Thr Thr Asp Val 
210 215 220 



Asp Asn Phe Phe Asp Asn Pro Ser Glu Pro Arg Ala Gin Gin Phe Leu 
225 230 235 240 
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Ser Lys He Ile 'Asn His Glu Ser Asp Lys Val Lys 
245 250 



<210> 257 
<211> 406 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 257 

Met Tyr Arg Tyr Gin He Gly He Pro Thr Leu Glu Tyr Asp Gin Phe 
15 10 15 



Val Lys Glu His Glu Leu Ala Asn Val Leu Gin Ser Ser Ala Trp Glu 
20 25 30 



Glu Val Lys Ser Asn Trp Gin His Glu Lys Phe Gly Val Tyr Arg Glu 
35 40 45 



Glu Lys Leu Leu Ala Thr Ala Ser He Leu He Arg Thr Leu Pro Leu 
50 55 60 



Gly Tyr Lys Met Phe Tyr lie Pro Arg Gly Pro He Leu Asp Tyr Gly 
65 70 75 80 



Asp Lys Glu Leu Leu Asn Phe Ala He Gin Ser He Lys Ser Tyr Ala 
85 90 95 



Arg Ser Lys Arg Ala Val Phe Val Thr Phe Asp Pro Ser He Cys Leu 
100 105 110 



Ser Gin Ser Leu He Asn Gin Glu Lys Thr Glu Phe Pro Glu Asn Leu 
115 120 125 



Ala He lie Asp Ser Leu Gin Gin Met Gly Val Arg Trp Ser Gly Lys 
130 135 • 140 



Thr Glu Glu Met Gly Asp Thr He Gin Pro Arg He Gin Ala Lys He 
145 150 155 160 



Tyr Lys Glu Asn Phe Glu Glu Asp Lys Leu Ser Lys Ser Thr Lys Gin 
165 170 175 
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Ala lie Arg Thr Ala Arg Asn Lys Gly Leu Glu He Gin Tyr Gly Gly 
180 185 190 



Leu Glu Leu Leu Asp Ser Phe Ser Glu Leu Met Lys Lys Thr Glu Lys 
195 200 205 



Arg Lys Glu He His Leu Arg Asn Glu Ala Tyr Tyr Lys Lys Leu Leu 
210 215 220 



Asp Asn Phe Lys Asp Lys Ala Tyr He Thr Leu Ala Thr Leu Asp Val 
,225 230 235 240 



Ser Lys Arg Ser Gin Glu Leu Glu Glu Gin Leu Ala Lys Asn Arg Ala 
245 250 255 



Leu Glu Glu Thr Phe Thr Glu Ser Thr Arg Thr Ser Lys Val Glu Ala 
260 265 * 270 



Gin Lys Lys Glu Lys Glu Arg Leu Leu Glu Glu Leu Thr Phe Leu Gin 
275 280 285 



Glu Tyr lie Asp Val Gly Gin Ala Arg Val Pro Leu Ala Ala Thr Leu 
290 295 300 



Ser Leu Glu Phe Gly Thr Thr Ser Val Asn He Tyr Ala Gly Met Asp 
305 310 315 320 



Asp Asp Phe Lys Arg Tyr Asn Ala Pro He Leu Thr Trp Tyr Glu Thr 
325 330 335 



Ala Arg Tyr Ala Phe Glu Arg Gly Met He Trp Gin Asn Leu Gly Gly 
340 345 350 



Val Glu Asn Ser Leu Asn Gly Gly Leu Tyr His Phe Lys Glu Lys Phe 
355 360 ' 365 



Asn Pro Thr He Glu Glu Tyr Leu Gly Glu Phe Thr Met Pro Thr His 
370 375 380 



Pro Leu Tyr Pro Leu Leu Arg Leu Ala Leu Asp Phe Arg Lys Thr Leu 
385 390 395 - 400 
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Arg Lys Lys His Arg Lys 
405 



<210> 258 

<211> 194 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 258 

Met Lys Glu He Phe Met Ala Lys Lys Gly Thr Leu Thr Gly Leu Leu 
1 5 10 15 



Leu Phe Gly He Phe Phe Gly Ala Gly Asn Leu He Phe Pro Pro Ser 
20 25 30 



Leu Gly Ala Leu Ser Gly Glu His Phe Leu Pro Ala He Ala Gly Phe 
35 40 45 



Val Phe Ser Gly Val Gly He Ala Val Leu Thr Leu He He Gly Thr 
50 55 60 



Leu Asn Pro Lys Gly Tyr He Tyr Glu He Ser Thr Lys He Ala Pro 
65 70 75 80 



Trp Phe Ala Thr Leu Tyr Leu Ser Val Leu Tyr Leu Ser He Gly Pro 
85 90 95 



Phe Phe Ala Thr Pro Arg Thr Ala Thr Thr Ala Tyr Glu Val Gly lie 
100 105 110 



Ser Pro Leu Leu Ser Asp Ala Asn Lys Gly Leu Gly Leu He Val Phe 
115 120 125 



Thr Val Leu Tyr Phe Ala Ala Ala Tyr Leu He Ser Leu Asn Pro Ser 
130 135 140 



Lys He Leu Asp Arg lie Gly Arg lie Leu Thr Pro Val Phe Ala He 
145 150 155 160 



Leu lie Val He Leu Val Val Leu Gly Ala He Lys Tyr Gly Gly Thr 
165 170 175 
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Ser Pro Gin Ala Ala Ser Leu Leu lie Lys Leu Leu Pro Leu Val Gin 
180 185 190 



Val Ser 



<210> 259 

<211> 561 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 259 

Met Lys Gly Gly Thr Pro Gly Val Tyr lie Leu Ser Gin Ala Thr Gin 
1 5 10 15 



Glu He Phe Gly Ser Thr Ala Gin Leu Phe Leu Ala Ala Met Val Thr 
20 25 30 



Val Thr Cys Phe Thr Thr Thr Val Gly Leu He Val Ser Thr Ala Glu 
35- 40 45 



Phe Phe Asn Glu Arg Phe Pro Gin He Ser Tyr Lys Val Tyr Ala Thr 
50 55 60 



Ala Phe Thr Leu He Gly Phe Ala He Ala Asn Leu Gly Leu Asp Ala 
65 70 75 80 



He He Lys Tyr Ser He Pro Val Leu Val He Leu Tyr Pro He Thr 
85 90 95 



He Ala He Val Met He Val He Val Asn Lys Phe Val Ala Leu Ser 
100 105 110 



Lys Pro Gly Met Gin Leu Thr He Ala Val Val Thr Val He Ala He 
115 120 125 



Ala Ser Val Leu Gly Ser Ser Leu Arg Leu Ser Phe Leu Gin He Leu 
130 135 140 



Leu Ala Phe Phe Leu Leu Pro Arg His Leu Ser His Gly Trp Cys Gin 
145 150 155 160 
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Pro Leu Leu Glu Ser Cys Ser His Trp Phe Tyr Gin Thr Ser Lys Lys 
165 170 175 



Ala Met Phe Leu Lys Trp Asn Asn His Leu Asn His Phe Cys Ser Gin 
180 185 190 



Val Tyr Arg Ser Asp Phe Leu Phe Leu Ser Asp Asp Lys Cys Val lie 
195 200 205 



He Gly Ser Glu Arg Gly Glu Glu Met Asn Gin Thr Val Glu Tyr He 
210 215 220 



Lys Glu Leu Thr Ala He Ala Ser Pro Thr Gly Phe Thr Arg Glu He 
225 230 235 240 



Ala Asp Tyr Leu Val Lys Thr Leu Glu Gly Phe Gly Tyr Gin Pro Val 
245 250 255 



Arg Thr Ser Lys Gly Gly Val Asn Val Thr He Lys Gly Gin Asn Asp 
260 265 270 



Glu Gin His Arg Tyr Val Thr Ala His Val Asp Thr Leu Gly Ala He 
275 280 285 



Val Arg Ala Val Lys Pro Asp Gly Arg Leu Lys Met Asp Arg He Gly 
290 295 300 



Gly Phe Pro Trp Asn Met He Glu Gly Glu Asn Cys Thr He His Val 
305 310 315 320 



Ala Ser Thr Gly Glu Lys Val Ser Gly Thr lie Leu He His Gin Thr 
325 330 335 



Ser Cys His Val Tyr Lys Asp Ala Gly Thr Ala Glu Arg Thr Gin Asp 
340 345 350 



Asn Met Glu Val Arg Leu Asp Ala Lys Val Thr Ser Glu Lys Glu Thr 
355 360 365 



Arg Ala Leu Gly He Glu Val Gly Asp Phe He Ser Phe Asp Pro Arg 
370 375 380 
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Thr Val Val Thr Glu Thr Gly Phe lie Lys Ser Arg His Leu Asp Asp 
385 , 390 395 400 



Lys Val Ser Ala Ala lie Leu Leu Asn Leu Leu Arg lie Tyr Lys Glu 
405 410 415 



Glu Lys He Glu Leu Pro Val Thr Thr His Phe Ala Phe Ser Val Phe 
420 425 430 



Glu Glu Val Gly His Gly Ala Asn Ser Asn He Pro. Ala Gin Val Val 
435 440 445 



Glu Tyr Leu Ala Val Asp Met Gly Ala Met Gly Asp Asp Gin Gin Thr 
450 455 460 



Asp Glu Tyr Thr Val Ser He Cys Val Lys Asp Ala Ser Gly Pro Tyr 
465 470 475 480 



His Tyr Asp Phe Arg Gin His Leu Val Ala Leu Ala Lys Glu Gin Asp 
485 490 495 



He Pro Phe Lys Leu Asp He Tyr Pro Phe Tyr Gly Ser Asp Ala Ser 
500 505 510 



Ala Ala Met Ser Ala Gly Ala Glu Val Lys His Ala Leu Leu Gly Ala 
515 520 525 



Gly He Glu Ser Ser His Ser Tyr Glu Arg Thr His He Asp Ser Val 
530 535 540 



He Ala Thr Glu Arg Met Val Asp Ala Tyr Leu Lys Ser Thr Leu Val 
545 550 555 560 



Asp 



<210> 260 

<211> 330 

<212> PRT ^ 

<213> Streptococcus pneumoniae 
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<400> 260 

Met Ala Met lie Glu Val Glu His Leu Gin Lys Asn Phe Val Lys Thr 
15 10 15 



Val Lys Glu Pro Gly Leu Lys Gly Ala Leu Arg Ser Phe lie His Pro 
20 25 30 



Glu Lys Gin Thr Phe Glu Ala Val Lys Asp Leu Thr Phe Glu Val Pro 
35 40 45 



Lys Gly Gin lie Leu Gly Phe lie Gly Ala Asn Gly Ala Gly Lys Ser 
50 55 60 



Thr Thr lie Lys Met Leu Thr Gly lie Leu Lys Pro Thr Ser Gly Phe 
65 70 75 80 



Cys Arg He Asn Gly Lys He Pro Gin Asp Asn Arg Gin Asp Tyr Val 
85 90 95 



Lys Asp He Gly Val Val Phe Gly Gin Arg Thr Gin Leu Trp Trp Asp 
100 105 110 



Leu Ala Leu Gin Glu Thr Tyr Thr Val Leu Lys Glu lie Tyr Asp Val 
115 120 125 



Pro Asp Ser Leu Phe His Lys Arg Met Asp Phe Leu Asn Glu Val Leu 
130 135 140 



Asp Leu Lys Asp Phe lie Lys Asp Pro Val Arg Thr Leu Ser Leu Gly 
145 150 155 160 



Gin Arg Met Arg Ala Asp He Ala Ala Ser Leu Leu His Asn Pro Lys 
165 170 175 



Val Leu Phe Leu Asp Glu Pro Thr He Gly Leu Asp Val Ser Val Lys 
180 185 190 



Asp Asn He Arg Arg Ala He Thr Gin He Asn Gin Glu Glu Glu Thr 
195 200 205 



Thr He Leu Leu Thr Thr His Asp Leu Ser Asp He Glu Gin Leu Cys 
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210 215 220 



Asp Arg lie Phe Met He Asp Lys Gly Gin Glu He Phe Asp Gly Thr 
225 230 235 240 



Val Ser Gin Leu Lys Glu Thr Phe Gly Lys Met Lys Thr Leu Ser Phe 
245 250 255 



Glu Leu Leu Pro Gly Gin Ser His Leu Val Ser His Tyr Asp Gly Leu 
260 265 270 



Ser Asp Met Thr He Asp Arg Gin Gly Asn Ser Leu Asn He Glu Phe 
275 280 285 



Asp Ser Ser Arg Tyr Gin Ser Ala Asp He lie Lys Gin Thr Leu Ser 
290 295 300 



Asp Phe Glu He Arg Asp Leu Lys Met Val Asp Thr Asp He Glu Asp 
305 310 315 320 



He He Arg Arg Phe Tyr Arg Lys Glu Leu 
325 330 



<210> 261 
<211> 491 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 261 

Met Asp Ala He Phe Asp Leu He Gly Lys Val Phe Asn Pro He Leu 
15 10 15 



Glu Met Gly Gly Pro Val He Met Leu He lie Leu Thr Val Leu Ala 
20 25 30 



Leu Leu Phe Gly Val Lys Phe Ser Lys Ala Leu Glu Gly Gly He Lys 
35 40 45 



Leu Ala He Ala Leu Thr Gly He Gly Ala Ile-Ile Gly Met Leu Asn 
50 55 60 



Thr Ala Phe Ser Ala Ser Leu Ala Lys Phe Val Glu Asn Thr Gly He 
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65 70 75 80 



Gin Leu Ser lie Thr Asp Val Gly Trp Ala Pro Leu Ala Thr lie Thr 
85 90 95 



Trp Gly Ser Ala Trp Thr Leu Tyr Phe Leu Leu lie Met Leu lie Val 
100 105 110 



Asn He Val Met Leu Ala Met Lys Lys Thr Asp Thr Leu Asp Val Asp 
115 120 125 



He Phe Asp He Trp His Leu Ser He Thr Gly Leu Leu He Lys Trp 
130 135 140 



Tyr Ala Asp Asn Asn Gly Val Ser Gin Gly Val Ser Leu Phe He Ala 
145 150 155 160 



Thr Ala Ala lie Val Leu Val Gly Val Leu Lys He He Asn Ser Asp 
165 170 175 



Leu Met Lys Pro Thr Phe Asp Asp Leu Leu Asn Ala Pro Ser Ser Ser 
180 185 190 



Pro Met Thr Ser Thr His Met Asn Tyr Met Met Asn Pro Val He Met 
195 200 205 



Val Leu Asp Lys He Phe Glu Lys Phe Phe Pro Gly Leu Asp Lys Tyr 
210 215 220 



Asp Phe Asp Ala Ala Lys Leu Asn Lys Lys He Gly Phe Trp Gly Ser 
225 230 235 ^ 240 



Lys Phe Phe He Gly Phe He Leu Gly He Val He Gly He Met Gly 
245 250 255 



Thr Pro His Pro He Ala Gly Val Ala Asp Ala Asp Lys Trp Arg Leu 
260 265 270 



Val lie Lys Gly Trp Leu. Ser Leu Gly Leu Thr Ala Gly Val Ser Leu 
275 280 285 
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Glu Leu Phe Ser Leu lie Gly Ser Trp Phe lie Ala Ala Val Glu Pro 
290 295 300 



Leu Ser Gin Gly lie Thr Asn Val Ala Thr Lys Arg Leu Gin Gly Arg 
305 310 315 320 



Lys Phe Asn lie Gly Leu Asp Trp Pro Phe lie Ala Gly Arg Ala Glu 
325 330 335 



lie Trp Ala Cys Ala Asn Val Leu Ala Pro lie Met Leu lie Glu Ala 
340 345 350 



Val Leu Leu Ser Lys Val Gly Asn Gly lie Leu Pro Leu Ala Gly lie 
355 360 365 



lie Ala Met Gly Val Thr Pro Ala Leu Leu Val Val Thr Arg Gly Lys 
370 375 380 



Leu Leu Arg Met lie He Phe Gly Thr Leu Leu Leu Pro Leu Phe Leu 
385 390 395 400 



Leu Ser Gly Thr Leu He Ala Pro Phe Ala Thr Glu Leu Ala Lys Gly 
405 410 415 



Val Gly Ala Phe Pro Glu Gly Val Ser Gin Thr Gin Leu He Thr His 
420 425 430 



Ser Thr Leu Glu Gly Pro lie Glu Lys Leu Leu Gly Trp Thr He Gly 
435 440 445 



Asn Thr Thr Thr Gly Asp He Lys Ala He Leu Gly Ala Val Val Phe 
450 455 460 



Leu Val Phe Tyr He Gly He Phe Ala Trp Tyr Arg Lys Gin Met He 
465 470 475 480 



Lys Arg Asn Glu Glu Tyr' Ala Ala Lys Ala Lys 
485 490 



<210> 262 
<211> 106 
<212> PRT 
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<213> Streptococcus pneumoniae 
<400> 262 

Met lie Leu Thr Leu Val Val Cys lie lie Leu Thr Lys Leu Phe Arg 
1 5 10 15 



Leu Lys Lys Leu Gly Arg Asn Phe Ala Asp Leu Ala Phe Pro Val Leu 
20 25 30 



Val Phe Glu Tyr Tyr Leu lie Thr Ala Lys Thr Phe Thr His Asn Phe 
35 40 45 



Leu Pro Arg Leu Gly Leu Ala Leu Ser lie Leu Ala lie lie Leu Val 
50 55 60 



Phe Phe Phe Leu Leu Lys Lys Arg Ser Phe Tyr Tyr Pro Lys Phe lie 
65 70 75 80 



Lys Phe Phe Trp Arg Ala Gly Phe Leu Leu Thr Leu He Met Tyr He 
85 90 95 



Glu Met He Val Glu Leu Phe Leu Met Lys 
100 105 



<210> 263 
<211> 236 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 263 

Met Gly His He Phe Phe Phe Leu Ser Val Phe Leu Ala Gly He Leu 
15 10 15 



Ser Phe Phe Ser Pro Cys He Leu Pro Leu Leu Pro Val Tyr Thr Gly 
20 25 30 



Val Leu Leu Asp Asp Lys Asp Gly Ala Gin Ala Ser Ser Gly Lys Phe 
35 40 45 



Ser He Ser Val Thr Ser Leu Leu Arg Thr Leu Ala Phe He Ala Gly 
50 55 60 
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lie Ser Phe He Phe He Leu Leu Gly Tyr Gly Ala Gly Phe Leu Gly 
65 70 75 80 



Asp Leu Leu Tyr Ala Ser Trp Phe Gin Tyr Leu Thr Gly Ala He He 
85 90 95 



He Leu Leu Gly Leu His Gin Met Glu He Leu His Phe Lys Gly Leu 
100 105 110 



Tyr Lys Glu Lys Arg Leu Gin Leu Gin Gly Gin Gly Gin Asn Gly Lys 
115 120 125 



Gly Tyr Ser Gin Ala Phe Leu Leu Gly Leu Thr Phe Ser Phe Ala Trp 
130 135 140 



Thr Pro Cys Val Gly Pro Val Leu Gly Ser Val Leu Ala Leu Ala Ala 
145 150 155 160 



Ser Gly Gly Ser Gly Ala Trp Gin Gly Ala Gly Leu Met Leu Val Tyr 
165 170 175 



Thr Leu Gly Leu Ala Leu Pro Phe Leu Leu Leu Ala Leu Thr Ser Ser 
180 185 190 



Tyr Val Leu Lys His Phe Arg Lys Leu His Pro Tyr Leu Gly He Leu 
195 200 205 



Lys Lys Val Gly Gly Phe Leu He He Val Met Gly Phe Leu Val Leu 
210 215 220 



Phe Gly Asn Ala Ser He Leu Ser Gin Leu Phe Glu 
225 230 235 



<210> 264 
<211> 91 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 264 

Met Gly Met Thr Asn Leu Ser Gin Asn Arg Ala Asn Arg Asn Leu Asn 
15 10 15 



-262- 



WO 02/083855 



PCT/US02/11524 



Met Leu Asp Met His Ala Asn Cys Ser Val Ser Asp lie Gin Ser Ser 
20 25 30 



Met Ser Leu Asp Lys Phe Asn Leu Asn Trp lie Leu His Lys Leu Lys 
35 40 45 



Gly Cys Gin Leu Pro Arg Thr Ser Cys Met Lys Ser Arg Met Asp Thr 
50 55 60 



Asp Asn Phe Gin Thr Lys Leu Leu Cys His Leu Thr Phe Asn Asn Glu 
65 70 75 80 



Ser Pro lie Asp Met Leu Thr Thr Leu Asn Cys 
85 90 



<210> 265 
<211> 332 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 265 

Met Asn Lys Arg Leu Phe Ser Lys Met Ser Leu Val Thr Leu Pro lie 
15 10 15 



Leu Ala Leu Phe Ser Gin Ser Val Leu Ala Glu Glu Asn lie His Phe 
20 25 30 



Ser Ser Cys Lys Glu Ala Trp Ala Asn Gly Tyr Ser Asp lie His Glu 
35 40 45 



Gly Glu Pro Gly Tyr Ser Ala Lys Leu Asp Arg Asp His Asp Gly Val 
50 55 60 



Ala Cys Glu Leu Lys Asn Ala Pro Lys Gly Ala Phe Lys Ala Lys Gin 
65 70 75 80 



Ser Thr Ala lie Gin lie Asn Thr Ser Ser Ala Thr Thr Ser Gly Trp 
85 90 95 



Val Lys Gin Asp Gly Ala Trp Tyr Tyr Phe Asp Gly Asn Gly Asn Leu 
100 105 110 
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Val Lys Asn Ala Trp Gin Gly Ser Tyr Tyr Leu Lys Ala Asp Gly Lys 
115 120 125 



Met Ala Gin Ser Glu Trp lie Tyr Asp Ser Ser Tyr Gin Ala Trp Tyr 
130 135 140 



Tyr Leu Lys Ser Asp Gly Ser Tyr Ala Lys Asn Ala Trp Gin Gly Ala 
145 150 155 160 



Tyr Tyr Leu Lys Ser Asn Gly Lys Met Ala Gin Gly Glu Trp Val Tyr 
165 170 ~ 175 



Asp Ser Ser Tyr Gin Ala Trp Tyr Tyr Leu Lys Ser Asp Gly Ser Tyr 
180 185 190 



Ala Arg Asn Ala Trp Gin Gly Asn Tyr Tyr Leu Lys Ser Asp Gly Lys 
195 200 205 



Met Ala Lys Gly Glu Trp Val Tyr Asp Ala Thr Tyr Gin Ala Trp Tyr 
210 215 220 



Tyr Leu Thr Ser Asp Gly Ser Tyr Ala Tyr Ser Thr Trp Gin Gly Asn 
225 230 235 240 



Tyr Tyr Leu Lys Ser Asp Gly Lys Met Ala Val Asn Glu Trp Val Asp 
245 250 255 



Gly Gly Arg Tyr Tyr Val Gly Ala Asp Gly Val Trp Lys Glu Val Gin 
250 265 270 



Ala Ser Thr Ala Ser Ser Ser Asn Asp Ser Asn Ser Glu Tyr Ser Ala 
275 280 285 



Ala Leu Gly Lys Ala Lys Ser Tyr Asn Ser Leu Phe His Met Ser Lys 
290 295 300 



Lys Arg Met Tyr Arg Gin Leu Thr Ser Asp Phe Asp Lys Phe Ser Asn 
305 310 315 320 



Asp Ala Ala Gin Tyr Ala He Asp His Leu Asp Asp 
325 330 
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<210> 266 
<211> 412 
<212> PRT ' 

<213> Streptococcus pneumoniae 
<400> 266 

Met He Glu Thr Glu Lys Lys Glu Glu Arg Val Leu' Leu He Gly Val 
15 10 15 



Glu Leu Gin Gly Met Asp Ser Phe Asp Leu Ser Met Glu Glu Leu Ala 
20 25 30 



Ser Leu Ala Lys Thr Ala Gly Ala Val Val Val Asp Ser Tyr Arg Gin 
35 40 45 



Lys Arg Glu Lys Tyr Asp Ser Lys Thr Phe Val Gly Ser Gly Lys Leu 
50 55 60 



Glu Glu He Ala Leu Met Val Asp Ala Glu Glu He Thr Thr Val He 
65 ' 70 75 80 



Val Asn Asn Arg Leu Thr Pro Arg Gin Asn Val Asn Leu Glu Glu Val 
85 90 95 

Leu Gly Val Lys Val He Asp Arg Met Gin Leu He Leu Asp He Phe 
100 105 110 

Ala Met Arg Ala Arg Ser His Glu Gly Lys Leu Gin Val His Leu Ala 
115 120 125 



Gin Leu Lys Tyr Leu Leu Pro Arg Leu Val Gly Gin Gly He Met Leu 
130 135 140 



Ser Arg Gin Ala Gly Gly He Gly Ser Arg Gly Pro Gly Glu Ser Gin 
145 150 155 160 



Leu Glu Leu Asn Arg Arg Ser Val Arg Asn Gin He Thr Asp He Glu 
165 170 175 



Arg Gin Leu Lys Val Val Glu Lys Asn Arg Ala Thr Val Arg Glu Lys 
180 185 190 
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Arg Leu Glu Ser Ser Thr Phe Lys lie Gly Leu lie Gly Tyr Thr Asn 
195 200 205 



Ala Gly Lys Ser Thr lie Met Asn lie Leu Thr Ser Lys Thr Gin Tyr 
210 215 220 



Glu Ala Asp Glu Leu Phe Ala Thr Leu Asp Ala Thr Thr Lys Ser lie 
225 230 235 240 



His Leu Gly Gly Asn Leu Gin Val Thr Leu Thr Asp Thr Val Gly Phe 
245 250 255 



lie Gin Asp Leu Pro Thr Glu Leu Val Ser Ser Phe Lys Ser Thr Leu 
260 265 270 



Glu Glu Ser Lys His Val Asp Leu Leu Val His Val lie Asp Ala Ser 
275 280 285 



Asn Pro Tyr His Glu Glu His Glu Lys Thr Val Leu Ser lie Met Lys 
290 295 , 300 



Asp Leu Asp Met Glu Asp lie Pro His Leu Thr Leu Tyr Asn Lys Ala 
305 310 315 320 



Asp Leu Val Glu Asp Phe Thr Pro Thr Gin Thr Pro Tyr Thr Leu He 
325 330 335 



Ser Ala Lys Ser Glu Asp Ser Arg Glu Asn Leu Gin Ala Leu Leu Leu 
340 345 350 



Asp Lys He Lys Glu He Phe Glu Ala Phe Thr Leu Arg Val Pro Phe 
355 360 365 



Ser Lys Ser Tyr Lys He His Asp Leu Glu Ser Val Ala He Leu Glu 
370 375 380 



Glu Arg Asp Tyr Gin Glu Asp Gly Glu Val He Thr Gly Tyr He Ser 
385 390 395 400 



Glu Lys Asn Lys Trp Arg Leu Glu Glu Phe Tyr Asp 
405 410 
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<210> 267 

<211> 84 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 267 

Met Val Tyr Leu Val Leu Gly lie Leu Leu Leu Leu Leu Tyr Val Phe 
1 5 10 15 



Ala Thr Pro Glu Ser lie Lys Gly Thr Val Asn lie Val Ala Met Val 
20 25 30 



Cys lie Leu Val Ala Leu Leu He Leu Leu Val Leu Ser Phe Leu Lys 
35 40 45 



He Phe Gin Leu Pro Thr Glu He Phe Leu Ala He Ala Met Leu He 
50 55 60 



Leu Ala Tyr Phe Ser Val Arg Asp He Thr Leu Met Pro Val Lys Lys 
65 70 75 80 



Ser Lys Arg Arg 



<210> 268 
<211> 211 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 268 

Met Tyr Gly Val Arg Lys Leu He Val Ala Asp Tyr Asp He He Glu 
15 10 15 



Pro Ser Asn Leu Asn Arg Gin He Leu Tyr Thr Glu Ser Asp Val Gly 
20 -25 30 



Lys Glu Lys He Asn Val Leu Ser Glu Lys He His Lys Tyr Asn Ser 
35 40 45 



Asp Val Gin Val Val Pro He Ser He Lys Val Ser Ser Val Glu Glu 
50 55 60 
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Leu Glu Lys lie Val Ala Glu Tyr Gly Ser lie Asp Phe lie Val Lys 
65 70 75 80 



Ala lie Asp Thr Pro lie Asp lie He Lys He Val Asn Gin Phe Ala 
85 90 95 

Val Ser His Lys He Ser 
100 

Leu He He Asp Asn He 
115 

Cys Arg Asn He Asn Lys Asp He Asn Lys Tyr Thr Leu Ser Asp Lys 
130 135 140 



Tyr He Ser Gly Gly Phe Asn Gly Cys Tyr 
105 . 110 



Tyr He Pro Thr He Gly Ser Cys Phe Gly 
120 125 



Thr Lys Trp Pro Thr Thr Pro Glu Met Pro Ala He Leu Gly Gly He 
145 150 155 160 



Met Thr Asn Leu He He Lys He Phe Leu Gly Cys Tyr Asn Glu He 
165 170 175 



Leu He Asp Asn Ala Tyr Val Tyr Asn Met Arg Asn His Ala Leu Ser 
180 185 190 



Gin Glu Lys Tyr Val Leu Glu Asn Gly Glu Cys Pro He Cys Lys Lys 
195 200 205 



He He Lys 
210 



<210> 269 

<211> 126 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 269 



Met Lys Asp Asn Asn He Arg Ala Lys Thr Phe He Arg Ser Val Cys 
1 5 10 15 



Phe Cys Leu Leu Ser Gly Gly Val Ala Phe Leu Ser Ala He Gly Gin 
20 25 30 
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Phe Thr Val lie Glu Thr Gin Leu He Val Leu Phe Leu Gly He He 
35 40 45 



Phe Ala He Tyr Tyr Ala Tyr Tyr Asn Lys Asn lie Gin Thr Ser Leu 
50 55 60 



Glu Asn He Val Trp Leu Phe Ser Ser Phe Glu He Leu Phe Leu Leu 
65 70 75 80 



Val Asn Phe Arg Thr Phe He Gin Leu Pro Val Asp He Phe He Gly 
85 90 95 



Met He He Phe Leu Met Leu Trp lie Phe lie Met Leu Gly He Val 
100 105 110 



Cys Leu Ser Tyr Tyr He Thr Leu Leu Phe Ser Lys Glu Ala 
115 120 125 



<210> 270 

<211> 217 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 270 

Met Gly Gin Lys Ser Gin Asn Leu Thr Ser Gly Glu Leu Lys Arg He 
1 5 .10 15 



Gly Leu Val Ser Asp Thr Ser Gly Phe Tyr Glu Lys Met Ser Leu Tyr 
20 25 30 



Asn Asn Leu Leu Phe Tyr Ser Lys Phe Tyr Asn He Ser Lys Ser Arg 
35 40 45 



Val Asp Asn Leu Leu Lys Arg Val Gly Leu Tyr Asp Ser Arg Lys Met 
50 55 60 



Val Ala Gly Lys Leu Ser Thr Gly Met Arg Gin Arg Met Leu Leu Ala 
65 70 75 80 



Arg Ala Leu He Asn Asn Pro Ala Val Leu Phe Leu Asp Glu Pro Thr 
85 90 95 
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Ser Gly Leu Asp Pro Thr Thr Ser Arg Thr He His Glu Leu He Leu 
100 105 110 

Glu Leu Lys Thr Ala Gly Thr Thr He Phe Leu Thr Thr His Asp Met 
115 120 125 

Asn Glu Ala Thr Leu Leu Cys Asp Tyr Val Ala Leu Leu Asn Lys Gly 
130 135 140 



Lys Leu Val Glu Gin Gly Ala Pro Ser Glu Leu He Gin Arg Tyr Asn 
145 150 155 160 



Lys Asp Lys Lys lie Lys Val Thr Asp Tyr Asn Gly Asn Gin He Thr 
165 170 175 



Phe Asp Phe Thr Ser Leu Glu Gin Val Ser Gin Thr Asp Leu Glu Asn 
180 185 190 



He Phe Ser lie His Ser Cys Glu Pro Thr Leu Glu Asp He Phe He 
195 200 205 



Thr Leu Thr Gly Gly Lys Leu Asn Ala 
210 215 



<210> 271 

<211> 254 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 271 

Met Glu Phe Phe He Cys Asn Leu Val Arg Val Val Gin Ser Pro Arg 
1 5 10 15 



Phe Tyr Met Ser Leu Phe Leu Thr Leu Leu Cys Met Ser Leu Gly Asn 
20 25 30 



Phe Leu Ala Phe Asn Gly He Tyr Lys lie Glu Gly Leu Ser He Phe 
35 40 45 



Phe Ala Ala Ser Ser He Arg Gly Phe Ser Pro He Ser Leu Val Ala 
50 55 60 
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Ala Leu He Cys Thr Leu Pro Tyr Ser Ser Gin He He Glu Asp Ala 
65 70 75 80 



Glu Ser His Phe Leu Thr Ala Gin Leu Cys Arg lie Ser Lys Lys Lys 
85 90 95 



Tyr Leu Ala He Val Gly Ser Thr Val He He Ser Ser Phe Leu Val 
100 105 110 



Phe Phe Leu Pro Tyr Leu Leu Leu Leu Gly He Asn Leu Leu Val Thr 
115 120 125 



Pro Tyr Gin Glu He Tyr He Gly Asp Tyr Ser Gly Ala Leu Lys Glu 
130 135 140 



Leu Phe Asp Ser Asn Gin Phe Leu Tyr Ser Leu Val Thr Thr Leu Trp 
145 150 155 160 



Tyr Gly Val Trp Gly Ala Val Phe Ser He Phe Gly Leu Ala Ser Ala 
165 170 175 



Leu Leu Val Lys Lys Lys He Gly Ala He Phe He Pro Val Ala Tyr 
180 185 190 



Met Met Val Gly Gly He Phe Trp Ala He Leu Gly Leu Ser Tyr Leu 
195 200 205 



Glu Pro Val Thr Thr Leu Ala Leu Gly Tyr Gin Lys Asp He Ser Leu 
. 210 215 220 



Ser Leu Val Ser Ala His Leu Ala Phe He Leu Phe Val Ser Cys Leu 
225 230 235 240 



Val Val Tyr Gly Thr Phe Phe Leu His Ser Glu Asp Tyr Val 
245 250 



<210> 272 

<211> 215 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 272 
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Met Asn Glu lie lie Thr Leu Lys Asn lie Glu Leu Lys Leu Lys Lys 
1 5 10 15 



Thr Cys Val Phe Gin Asn Leu Asn Phe Ser Cys Lys Gin Gly Glu lie 
20 25 30 



lie Gly He Thr Gly Ala Asn Gly Ser Gly Lys Ser Val Leu Phe Lys 
35 40 45 



Leu He Ala Gly Leu Tyr Ser Pro Ser Tyr Gly Glu Val Leu He Asn 
50 55 60 



Gly Glu Asn He Val Pro Glu Arg Lys He Pro Ala Asn Leu Gly Ala 
65 70 75 80 



Leu He Glu Glu Pro Gly Phe He Asn Tyr Tyr Ser Gly Phe Lys Asn 
85 90 95 



Leu Gin Tyr Leu Ala Ser He Arg Gly Val Val Gly Asn Gin Glu He 
100 105 110 



Asn Asp Thr lieu Lys He Val Gly Leu Tyr Glu Gin Lys Asp Gin Lys 
115 120 125 



Val Lys Thr Tyr Ser Leu Gly Met Arg Lys Lys Leu Gly He Ala Gin 
130 135 140 



Ala He Met Glu Asn Pro Ser He Leu Leu Leu Asp Glu Pro Met Asn 
145 150 155 160 



Ala Leu Asp Lys Ser Ser Val Glu Asn Met Arg Thr Leu Phe Arg Lys 
165 170 175 



Leu Ser Ser Glu Lys Gly Thr Thr He Leu He Ala Ser His Ser Glu 
180 185 190 



Glu Asp lie Arg He Leu Cys Asp Lys Val Tyr Ala He Glu Asp Lys 
195 200 205 



Val Cys Thr Leu Cys Ser Asp 
210 215 
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<210> 273 
<211> 252 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 273 

Met Ser Glu Thr He Leu Glu He Lys Glu Leu Lys Lys Ser Phe Gly 
15 10 15 



Asp Asn Pro He Leu Gin Gly Leu Ser Leu Glu He Lys Lys Gly Glu 
20 25 30 



Val Val Val He Leu Gly Pro Ser Gly Cys Gly Lys Ser Thr Leu Leu 
35 40 45 



Arg Cys Leu Asn Gly Leu Glu Ser He Gin Gly Gly Asp He Leu Leu 
50 55 60 



Asp Gly Gin Ser He Val Glu Asn Lys Lys Asp Phe His Leu Val Arg 
65 70 75 80 



Gin Lys He Gly Met Val Phe Gin Ser Tyr Glu Leu Phe Pro His Leu 
85 90 95 



Asp Val Leu Gin Asn Leu He Leu Gly Pro He Lys Ala Gin Gly Arg 
100 105 110 



Asp Lys Lys Glu Val Thr Glu Glu Ala Leu Gin Leu Leu Glu Arg Val 
115 120 125 



Gly Leu Leu Asp Lys Gin His Ser Phe Ala Arg Gin Leu Ser Gly Gly 
130 135 140 



Gin Lys Gin Arg Val Ala He Val Arg Ala Leu Leu Met His Pro Glu 
145 150 155 160 



He He Leu Phe Asp Glu Val Thr Ala Ser Leu Asp Pro Glu Met Val 
165 170 175 



Arg Glu Val Leu Glu Leu He Asn Asp Leu Ala Gin Glu Gly Arg Thr 
180 185 190 
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Met lie Leu Val Thr His Glu Met Gin Phe Ala Gin Ala lie Thr Asp 
195 200 205 



Arg lie lie Phe Leu Asp Gin Gly Lys lie Ala Glu Glu Gly Thr Ala 
210 215 220 



Gin Ala Phe Phe Thr Asn Pro Gin Thr Lys Arg Ala Gin Glu Phe Leu 
225 230 ^ 235 240 



Asn Val Phe Asp Phe Ser Gin Phe Gly Ser Tyr Leu 
245 250 



<210> 274 
<211> 206 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 274 

Met His lie Ala Val Trp Gly lie Leu Gly Ser Phe Leu Leu Gly Leu 
15 10 15 



lie Val Ser lie lie Arg His Tyr Arg He Leu Val Leu Ala Gin Val 
20 25 30 



Ala Thr Ala Tyr He Glu Leu Ser Arg Asn Thr Pro Leu Leu He Gin 
35 40 45 



Leu Phe Phe Leu Tyr Phe Gly Leu Pro Arg He Gly He Val Leu Ser 
50 55 * 60 



Ser Glu Val Cys Ala Thr Leu Gly Leu Val Phe Leu Gly Gly Ser Tyr 
65 70 75 80 



Met Ala Glu Ser Phe Arg Ser Gly Leu Glu Ala He Ser Gin Thr Gin 
85 90 95 



Gin Glu He Gly Leu Ala He Gly Leu Thr Pro Leu Gin Val Phe Tyr 
100 105 ' 110 



Tyr Val Val Leu Pro Gin Ala Thr Ala Val Ala Leu Pro Ser Phe Ser 
115 120 125 
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Ala Asn Val lie Phe Leu lie Lys Glu Thr Ser Val Phe Ser Ala Val 
130 . 135 140 



Ala Leu Ala Asp Leu Met Tyr Val Ala Lys Asp Leu lie Gly Leu Tyr 
145 150 155 160 



Tyr Glu Thr Asp lie Ala Leu Ala Met Leu Val Val Ala Tyr Leu lie 
165 170 175 



Met Leu Leu Pro lie Ser Leu Val Phe Ser Trp lie Glu Arg Arg Leu 
180 185 190 



Arg His Ala Gly Phe Gly Asn Pro Ser Thr Leu Ser Arg Lys 





195 200 




205 




<210> 


275 








<211> 


461 








<212> 


PRT 








<213> 


Streptococcus pneumoniae 








<400> 


275 








Met Gly Leu Glu Leu Arg Ala lie 


Gin Ser Pro 


lie Phe 


Ser Glu 


1 


5 


10 




15 



Phe Asp Phe Thr Phe His Ala Gin Ala Phe Thr Leu Leu Val Gly Ser 
20 25 30 



Ser Gly Ser Gly Lys Ser Ser Leu Phe Gin Met lie Ala Gin Val Ser 
35 40 45 



Ser Leu Pro Tyr Ser Gly Gin Val Leu lie Asp Gly Ser Glu Val Ser 
50 55 60 



Gin Leu Ser lie Val Glu Arg Val Gin Thr Val Gly lie Leu Leu Gin 
65 70 75 80 



Asn Pro Asn His Gin Phe Thr Met Glu Ser Leu Phe Glu Glu Leu Val 
85 90 95 



Phe Thr Met Glu Asn lie Gly Tyr His Leu Gin Glu lie Asp Ser Lys 
100 105 110 
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He Ala.Glu Val Val Gin Gin Cys Arg Cys Lys Asp lie Leu His Arg 
115 120 125 



Leu He His His Leu Ser Gly Gly Glu Lys Gin Lys Ala Ala Leu Ala 
. 130 135 140 



Val Leu Phe Ala Met Asn Pro Arg Val Tyr Leu Leu Asp Glu Pro Phe 
145 150 155 160 



Ala Ser He Asp Arg Lys Ser Arg He Glu He Leu Glu He Leu Lys 
165 170 175 



Glu Leu Val Tyr Asp Gly Lys Thr Val He Leu Cys Asp His Asp Leu 
180 185 190 



Ser Asp Tyr Lys Ala Tyr He Asp His Met Val Glu Leu Arg Asp Gly 
195 200 205 



Lys Leu Arg Glu Val Phe Gin lie Pro Ser Tyr Glu Met Thr Gin Val 
210 215 220 



Ala Ser Lys Glu Val Ala Ser Ser Pro Glu Leu Phe His Met Asn Arg 
225 230 235 240 



Val Thr Gly Glu Leu Gly Asn Arg Pro Leu Phe Ser He Ala Asp Phe 
245 250 255 



Thr Phe Tyr Gin Gly He Ser Cys He Leu Gly Asp Asn Gly Val- Gly 
260 265 270 



Lys Ser Thr Leu Phe Arg Ser He Leu Gin Phe Gin Lys Tyr Lys Gly 
275 280 285 



Ser He Thr Trp Lys Gly Ser Val Leu Lys Lys Lys Lys Ser Leu Tyr 
290 295 300 



Arg Asp Leu Thr Gly Val Val Gin Glu Ala Glu Lys Gin Phe He Arg 
305 310 . 315 320 



Val Ser Leu Arg Glu Glu Leu Gin Leu Asp Gly Pro Asp Ser Glu Arg 
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325 



330 



335 



Asn Gin Arg lie Phe Gin Ala Leu Arg Tyr Phe Asp Leu Glu Gin Ala 
340 345 350 



Val Asp Lys Ser Pro Tyr Gin Leu Ser Gly Gly Gin Gin Lys lie Leu 
355 360 365 



Gin Leu Leu Thr lie Leu Thr Ser Lys Ala Ser Val lie Leu Leu Asp 
370 375 380 

Glu Pro Phe Ala Gly Leu Asp Asp Arg Ala Cys His Tyr Phe Cys Lys 
385 390 395 400 



Trp lie Val Glu Glu Arg Asn Gin Gly Arg Ser Phe Leu Leu He Ser 
405 410 415 



His Arg Leu Asp Pro Leu He Ser Val Val Asp Tyr Trp He Glu Met 
420 425 430 



Thr Ser Gin Gly Leu Arg His Val Lys Glu Val Thr He Thr Lys Pro 
435 440 445 



Leu Thr Ser Gin Ser Ser Asn Thr Gin Gly Glu Val Arg 
450 455 460 



<210> 276 

<211> 397 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 276 

Met Trp Tyr Asn Arg Ala Met Lys His Phe Asp Thr He Val. He Gly 
1 5 10 15 



Gly Gly Pro Ala Gly Met Met Ala Thr He Ser Ser Ser Phe Tyr Gly 
20 25 30 



Gin Lys Thr Leu Leu He Glu Lys Asn Arg Lys Leu Gly Lys Lys Leu 
35 40 45 



Ala Gly Thr Gly Gly Gly Arg Cys Asn Val Thr Asn Asn Gly Ser Leu 
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50 55 60 



Asp Asn Leu Leu Ala Gly lie Pro Gly Asn Gly Arg Phe Leu Tyr Ser 
65 70 75 80 



Val Phe Ser Gin Phe Asp Asn His Asp He He Asn Phe Phe Thr Glu 
85 90 95 



Asn Gly Val Lys Leu Lys Val Glu Asp His Gly Arg Val Phe Pro Ala 
100 105 110 



Ser Asp Lys Ser Arg Thr He He Glu Ala Leu Glu Lys Lys He Thr 
115 120 125 



Glu Leu Gly Gly Gin Val Ala Thr Gin He Glu He Val Ser Val Lys 
130 135 140 



Lys Val Asp Asp Gin Phe Val Leu Lys Ser Ala Asp Gin Thr Phe Thr 
145 150 155 160 



Cys Glu Lys Leu He Val Thr Thr Gly Gly Lys Ser Tyr Pro Ser Thr 
165 170 175 



Gly Ser Thr Gly Phe Gly His Glu He Ala Arg His Phe Lys His Thr 
180 185 190 



He Thr Asp Leu Glu Ala Ala Glu Ser Pro Leu Leu Thr Asp Phe Pro 
195 200 205 



His Lys Ala Leu Gin Gly He Ser Leu Asp Asp Val Thr Leu Ser Tyr 
210 215 220 



Gly Lys His Val He Thr His Asp Leu Leu Phe Thr His Phe Gly Leu 
225 230 235 " 240 



Ser Gly Pro Ala Ala Leu Arg Met Ser Ser Phe Val Lys Gly Gly Glu 
245 250 255 



Val Leu Ser Leu Asp Val Leu Pro Gin Leu Ser Glu Lys Asp Leu Val 
260 265 270 
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Thr Phe Leu Glu Glu Asn Arg Glu Lys Ser Leu Lys Asn Ala Leu Lys 
275 280 285 



Thr Leu Leu Pro Glu Arg Leu Ala Glu Phe Phe Val Gin Gly Tyr Pro 
290 295 300 



Glu Lys Val Lys Gin Leu Thr Glu Lys Glu Arg Glu Gin Leu Val Gin 
305 310 315 320 



Ser lie Lys Glu Leu Lys lie Pro Val Thr Gly Lys Met Ser Leu Ala 
325 330 335 



Lys Ser Phe Val Thr Lys Gly Gly Val Ser Leu Lys Glu lie Asn Pro 
340 345 350 



Lys Thr Leu Glu Ser Lys Leu Val Pro Gly Leu His Phe Ala Gly Glu 
355 360 365 



Val Met Asp He Asn Ala His Thr Gly Gly Phe Asn He Thr Ser Ala 
370 375 380 



Leu Cys Thr Gly Trp Val Ala Gly Ser Leu His Tyr Asp 
385 390 395 



<210> 277 
<211> 83 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 277 

Met Lys Lys Lys Phe Ala Leu Ser Phe Val Ala Leu Ala Ser Val Ala 
15 10 15 



Leu Leu Ala Ala Cys Gly Glu Val Lys Ser Gly Ala Val Asn Thr Ala 
20 25 30 



Gly Asn Ser Val Glu Glu Lys Thr He Lys He Gly Phe Asn Phe Glu 
35 40 45 



Glu Ser Gly Ser Leu Ala Ala Tyr Gly Thr Ala Glu Gin Lys Gly Ala 
50 55 60 
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Gin Leu Ala Val Asp Glu lie Asn Ala Ala Val Val Ser Met Glu Asn 
65 70 75 80 



Lys Ser Lys 



<210> 278 

<211> 254 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 278 

Met Ala Leu Leu Glu Val Lys Gin Leu Thr Lys His Phe Gly Gly Leu 
1 5 10 15 



Thr Ala Val Gly Asp Val Thr Leu Glu Leu Asn Glu Gly Glu Leu Val 
20 25 30 



Gly Leu lie Gly Pro Asn Gly Ala Gly Lys Thr Thr Leu Phe Asn Leu 
35 40 45 



Leu Thr Gly Val Tyr Glu Pro Ser Glu Gly Thr Val Thr Leu Asp Gly 
50 55 60 



His Leu Leu Asn Gly Lys Ser Pro Tyr Lys He Ala Ser Leu Gly Leu 
65 70 75 80 



Gly Arg Thr Phe Gin Asn He Arg Leu Phe Lys Asp Leu Thr Val Leu 
85 90 95 



Asp Asn Val Leu He Ala Phe Gly Asn His His Lys Gin His Val Phe 
100 105 HO 



Thr Ser Phe Leu Arg Leu Pro Ala Phe Tyr Lys Ser Glu Lys Glu Leu 
115 120 125 



Lys Ala Lys Ala Leu Glu Leu Leu Lys He Phe Asp Leu Asp Gly Asp 
130 135 140 



Ala Glu Thr Leu Ala Lys Asn Leu Ser Tyr Gly Gin Gin Arg Arg Leu 
145 150 155 160 
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Glu lie Val Arg Ala Leu Ala Thr Glu Pro Lys lie Leu Phe Leu Asp 
165 170 175 



Glu Pro Ala Ala Gly Met Asn Pro Gin Glu Thr Ala Glu Leu Thr Glu 
180 185 190 



Leu He Arg Arg He Lys Asp Glu Phe Lys He Thr He Met Leu He 
195 200 205 



Glu His Asp Met Asn Leu Val Met Glu Val Thr Glu Arg He Tyr Val 
210 215 220 



Leu Glu Tyr Gly Arg Leu He Ala Gin Gly Thr Pro Asp Glu He Lys 
225 230 235 240 



Thr Asn Lys Arg Val He Glu Ala Tyr Leu Gly Gly Glu Ala 
245 250 



<210> 279 
<211> 230 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 279 

Met Ser He He Glu Met Arg Asp Val Val Lys Lys Tyr Asp Asn Gly 
15 10 15 



Thr Thr Ala Leu Arg Gly Val Ser Val Ser Val Gin Pro Gly Glu Phe 
20 25 30 

Ala Tyr He Val Gly Pro Ser Gly Ala Gly Lys Ser Thr Phe He Arg 
35 40 45 

Ser Leu Tyr Arg Glu Val Lys He Asp Lys Gly Ser Leu Ser Val Ala 
50 55 60 



Gly Phe Asn Leu Val Lys He Lys Lys Lys Asp Val Pro Leu Leu Arg 
65 70 75 80 



Arg Ser Val Gly Val Val Phe Gin Asp Tyr Lys Leu Leu Pro Lys Lys 
85 90 95 
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Thr Val Tyr Glu Asn lie Ala Tyr Ala Met Glu Val lie Gly Glu Asn 
100 105 110 



Arg Arg Asn He Lys Arg Arg Val Met Glu Val Leu Asp Leu Val Gly 
115 120 125 



Leu Lys His Lys Val Arg Ser Phe Pro Asn Glu Leu Ser Gly Gly Glu 
130 135 140 



Gin Gin Arg He Ala lie Ala Arg Ala He Val Asn Asn Pro Lys Val 
145 150 155 160 



Leu He Ala Asp Glu Pro Thr Gly Asn Leu Asp Pro Asp Asn Ser Trp 
165 170 175 



Glu He Met Asn Leu Leu Glu Arg lie Asn Leu Gin Gly Thr Thr He 
180 185 190 



Leu Met Ala Thr His Asn Ser Gin He Val Asn Thr Leu Arg His Arg 
195 200 205 



Val He Ala He Glu Asn Gly Arg Val Val Arg Asp Glu Ser Lys Gly 
210 215 220 



Glu Tyr Gly Tyr Asp Asp 



225 


230 


<210> 


280 


<211> 


726 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


280 



Met Met Lys Asp Thr Phe Lys Asn Val Leu Ser Phe Glu Phe Trp Gin 
1 5 10 15 



Lys Phe Gly Lys Ala Leu Met Val Val He Ala Val Met Pro Ala Ala 
20 .25 30 



Gly Leu Met He Ser He Gly Lys Ser He Val Met He Asn Pro Thr 
35 40 45 
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Phe Ala Pro Leu Val lie Thr Gly Gly lie Leu Glu Gin lie Gly Trp 
50 55 60 



Gly Val lie Gly Asn Leu His lie Leu Phe Ala Leu Ala lie Gly Gly 
65 70 75 80 



Ser Trp Ala Lys Glu Arg Ala ' Gly Gly Ala Phe Ala Ala Gly Leu Ala 
85 90 95 



Phe lie Leu lie Asn Arg lie Thr Gly Thr lie Phe Gly Val Ser Gly 

100 105 110 

i 

Asp Met Leu Lys Asn Pro Asp Ala Met Val Thr Thr Phe Phe Gly Gly 
115 120 125 

Ser lie Lys Val Ala Asp Tyr Phe lie Ser Val Leu Glu Ala Pro Ala 
130 135 140 



Leu Asn Met Gly Val Phe Val. Gly He lie Ser Gly Phe Val Gly Ala 
145 150 155 . 160 



Thr Ala Tyr Asn Lys . Tyr Tyr Asn Phe Arg Lys Leu Pro Asp Ala Leu 
165 170 175 



Ser Phe Phe Asn Gly Lys Arg Phe Val Pro Phe Val Val He Leu Arg 
180 185 190 



Ser Ala He Ala Ala He Leu Leu Ala Ala Phe Trp Pro Val Val Gin 
195 200 205 



Thr Gly He Asn Asn Phe Gly He Trp He Ala Asn Ser Gin Glu Thr 
210 215 220 



Ala Pro He Leu Ala Pro Phe Leu Tyr Gly Thr Leu Glu Arg Leu Leu 
225 230 235 240 



Leu Pro Phe Gly Leu His His Met Leu Thr He Pro Met Asn Tyr Thr 
245 250 255 



Ala Leu Gly Gly Thr Tyr Asp He Leu Thr Gly Ala Ala Lys Gly Thr 
260 265 270 
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Gin Val Phe Gly Gin Asp Pro Leu Trp Leu Ala Trp Val Thr Asp Leu 
275 280 285 



Val Asn Leu Lys Gly Thr Asp Ala Ser Gin Tyr Gin His Leu Leu Asp 
290 295 300 



Thr Val His Pro Ala Arg Phe Lys Val Gly Gin Met He Gly Ser Phe 
305 310 315 320 



Gly He Leu Met Gly Val He Val Ala He Tyr Arg Asn Val Asp Ala 
325 330 335 



Asp Lys Lys His Lys Tyr Lys Gly Met Met He Ala Thr Ala Leu Ala 
340 345 350 



Thr Phe Leu Thr Gly Val Thr Glu Pro He Glu Tyr Met Phe Met Phe 
355 360 365 



He Ala Thr Pro Met Tyr Leu Val Tyr Ser Leu Val Gin Gly Ala Ala 
370 375 380 



Phe Ala Met Ala Asp Val Val Asn Leu Arg Met His Ser Phe Gly Ser 
385 390 395 400 



He Glu Phe Leu Thr Arg Thr Pro He Ala He Ser Ala Gly He Gly 
405 410 415 



Met Asp He Val Asn Phe Val Trp Val Thr Val Leu Phe Ala Val He 
420 425 430 



Met Tyr Phe He Ala Asn Phe Met He Gin Lys Phe Asn Tyr Ala Thr 
435 440 445 



Pro Gly Arg Asn Gly Asn Tyr Glu Thr Ala Glu Gly Ser Glu Glu Thr 
450 455 460 



Ser Ser Glu Val Lys Val Ala Ala Gly Ser Gin Ala Val Asn He He 
465 470 475 480 



Asn Leu Leu Gly Gly Arg Val Asn He Val Asp Val Asp Ala Cys Met 
485 490 495 
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Thr Arg Leu Arg Val Thr Val Lys Asp Ala Asp Lys Val Gly Asn Ala 
500 505 510 



Glu Gin Trp Lys Ala Glu Gly Ala Met Gly Leu Val Met Lys Gly Gin 
515 520 525 



Gly Val Gin Ala lie Tyr Gly Pro Lys Ala Asp lie Leu Lys Ser Asp 
530 535 540 



lie Gin Asp lie Leu Asp Ser Gly Glu lie lie Pro Glu Thr Leu Pro 
545 550 555 560 



Ser Gin Met Thr Glu Ala Gin Gin Asn Thr Val His Phe Lys Asp Leu 
565 570 575 



Thr Glu Glu Val Tyr Ser Val Ala Asp Gly Gin Val Val Ala Leu Glu 
580 585 590 



Gin Val Lys Asp Pro Val Phe Ala Gin Lys Met Met Gly Asp Gly Phe 
595 600 605 



Ala Val Glu Pro Ala Asn Gly Asn He Val Ser Pro Val Ser Gly Thr 
610 615 620 



Val Ser Ser He Phe Pro Thr Lys His Ala Phe Gly He Val Thr Glu 
625 630 635 640 



Ala Gly Leu Glu Val Leu Val His He Gly Leu Asp Thr Val Ser Leu 
645 650 655 



Glu Gly Lys Pro Phe Thr Val His Val Ala Glu Gly Gin Lys Val Ala 
660 665 670 



Ala Gly Asp Leu Leu Val Thr Ala . Asp Leu Asp Ala He Arg Ala Ala 
675 680 685 



Gly Arg Glu Thr Ser Thr Val Val Val Phe Thr Asn Gly Asp Ala He 
690 ' 695 700 



Lys Ser Val Lys Leu Glu Lys Thr Gly Ser Leu Ala Ala Lys Thr Ala 
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705 710 715 720 



Val Ala Lys Val Glu Leu 
725 



<210> 281 

<211> 513 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 281 

Met Ser lie Leu Glu Val Lys Asn Leu Ser His Gly Phe Gly Asp Arg 
1 5 10 15 



Ala He Phe Glu Asp Val Ser Phe Arg Leu Leu Lys Gly Glu His He 
20 25 30 



Gly Leu Val Gly Ala Asn Gly Glu Gly Lys Ser Thr Phe Met Ser He 
35 40 45 



Val Thr Gly Lys Met Leu Pro Asp Glu Gly Lys Val Glu Trp Ser Lys 
50 55 60 



Tyr Val Thr Ala Gly Tyr Leu Asp Gin His Ser Val Leu Ala Glu Arg 
65 70 75 80 



Gin Ser Val Arg Asp Val Leu Arg Thr Ala Phe Asp Glu Leu Phe Lys 
85 . 90 95 



Ala Glu Ala Arg He Asn Asp Leu Tyr Met Lys Met Ala Glu Asp Gly 
100 105 110 



Ala Asp Val Asp Ala Leu Met Glu Glu Val Gly Glu Leu Gin Asp Arg 
115 120 125 



Leu Glu Ser Arg Asp Phe Tyr Thr Leu Asp Ala Lys He Asp Glu Val 
130 135 140 



Ala Arg Ala Leu Gly Val Met Asp Phe Gly Met Asp Thr Asp Val Thr 
145 150 155 160 



Ser Leu Ser Gly Gly Gin Arg Thr Lys Val Leu Leu Ala Lys Leu Leu 
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165 170 175 



Leu Glu Lys Pro Asp lie Leu Leu Leu Asp Glu Pro Thr Asn Tyr Leu 
180 185 190 



Asp Ala Glu His lie Asp Trp Leu Lys Arg Tyr Leu Gin Asn Tyr Glu 
195 200 205 



Asn Ala Phe Val Leu lie Ser His Asp lie Pro Phe Leu Asn Asp Val 
210 215 220 



lie Asn He Val Tyr His Val Glu Asn Gin Gin Leu Thr Arg Tyr Ser 
225 230 235 240 



Gly Asp Tyr Tyr Gin Phe Gin Glu Val Tyr Ala Met Lys Lys Ser Gin 
245 250 255 



Leu Glu Ala Ala Tyr Glu Arg Gin Gin Lys Glu He Ala Asp Leu Lys 
260 265 270 



Asp Phe Val Ala Arg Asn Lys Ala Arg Val Ala Thr Arg Asn Met Ala 
275 280 285 



Met Ser Arg Gin Lys Lys Leu Asp Lys Met Asp He He Glu Leu Gin 
290 295 300 



Ser Glu Lys Pro Lys Pro Ser Phe Asp Phe Lys Pro Ala Arg Thr Pro 
305 310 315 320 



Gly Arg Phe He Phe Gin Ala Lys Asn Leu Gin He Gly Tyr Asp Arg 
325 330 335 

Pro Leu Thr Lys Pro Leu Asn Leu Thr Phe Glu Arg Asn Gin Lys Val 
340 345 350 

Ala He He Gly Ala Asn Gly He Gly Lys Thr Thr Leu Leu Lys Ser 
355 360 365 

Leu Leu Gly He He Ser Pro He Ala Gly Glu Val Glu Arg Gly Asp 
370 375 380 



-287- 



WO 02/083855 PCT/US02/1 1524 



Tyr Leu Glu Leu Gly Tyr Phe Glu Gin Glu Val Glu Gly Gly Asn Arg 
385 390 395 400 



Gin Thr Pro Leu Glu Ala Val Trp Asn Ala Phe Pro Ala Leu Asn Gin 
405 410 415 



Ala Glu Val Arg Ala Ala Leu Ala Arg Cys Gly Leu Thr Thr Lys His 
420 425 430 



lie Glu Ser Gin lie Gin Val Leu Ser Gly Gly Glu Gin Ala Lys Val 
435 440 445 



Arg Phe Cys Leu Leu Met Asn Arg Glu Asn Asn Val Leu Val Leu Asp 
450 455 460 



Glu Pro Thr Asn His Leu Asp Val Asp Ala Lys Asp Glu Leu Lys Arg 
465 470 475 480 



Ala Leu Lys Glu Tyr Arg Gly Ser lie Leu Met Val Cys His Glu Pro 
485 490 495 



Asp Phe Tyr Glu Gly Trp He Asp Gin He Trp Asp Phe Asn Asn Leu 
500 505 510 



Thr 



<210> 282 
<211> 267 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 282 

Met Lys Lys Leu Ala Thr Leu Leu Leu Leu Ser Thr Val Ala Leu Ala 
15 10 15 



Gly Cys Ser Ser Val Gin Arg Ser Leu Arg Gly Asp Asp Tyr Val Asp 
20 25 30 



Ser Ser Leu Ala Ala Glu Glu Ser Ser Lys Val Ala Ala Gin Ser Ala 
35 40 45 
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Lys Glu Leu Asn Asp Ala Leu Thr Asn Glu Asn Ala Asn Phe Pro Gin 
50 55 60 



Leu Ser Lys Glu Val Ala Glu Asp Glu Ala Glu Val He Phe His Thr 
65 70 75 80 



Ser Gin Gly Asp He Arg He Lys Leu Phe Pro Lys Leu Ala Pro Leu 
85 90 95 



Ala Val Glu Asn Phe Leu Thr His Ala Lys Glu Gly Tyr Tyr Asn Gly 
100 105 110 



He Thr Phe His Arg Val He Asp Gly Phe Met Val Gin Thr Gly Asp 
115 120 125 



Pro Lys Gly Asp Gly Thr Gly Gly Gin Ser He Trp His Asp Lys Asp 
130 135 140 



Lys Thr Lys Asp Lys Gly Thr Gly Phe Lys Asn Glu He Thr Pro Tyr 
145 150 155 160 



Leu Tyr Asn He Arg Gly Ala Leu Ala Met Ala Asn Thr Gly Gin Pro 
165 170 175 



Asn Thr Asn Gly Ser Gin Phe Phe He Asn Gin Asn Ser Thr Asp Thr 
180 185 190 



Ser Ser Lys Leu Pro Thr Ser Lys Tyr Pro Gin Lys He He Glu Ala 
195 200 205 



Tyr Lys Glu Gly Gly Asn Pro Ser Leu Asp Gly Lys His Pro Val Phe 
210 215 220 



Gly Gin Val He Asp Gly Met Asp Val Val Asp Lys He Ala Lys Ala 
225 230 235 240 



Glu Lys Asp Glu Lys Asp Lys Pro Thr Thr Ala He Thr He Asp Ser 
245 250 255 



He Glu Val Val Lys Asp Tyr Asp Phe Lys Ser 
260 265 
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<210> 283 

<211> 448 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 283 

Met Arg Glu Tyr Asp lie lie Ala He Gly Gly Gly Ser Gly Gly He 
1 5 10 " 15 . 



Ala Thr Met Asn Arg Ala Gly Glu His Gly Ala Lys Ala Ala Val He 
20 25 30 



Glu Glu Lys Lys Leu Gly Gly Thr Cys Val Asn Val Gly Cys Val Pro 
35 40 45 



Lys Lys He Met Trp . Tyr Gly Ala Gin He Ala Glu Thr Phe His Gin 
50 55 60 



Phe Gly Glu Asp Tyr Gly Phe Lys Thr Thr Asp Leu Asn Phe Asp Phe 
65 70 75 ** 80 



Ala Thr Leu Arg Arg Asn Arg Glu Ala Tyr He Asp Arg Ala Arg Ser 
85 90 95 



Ser Tyr Asp Gly Ser Phe Lys Arg Asn Gly Val Asp Leu He Glu Gly 
100 105 110 



His Ala Glu Phe Val Asp Ser His Thr Val Ser Val Asn Gly Glu Leu 
115 120 125 



He Arg Ala Lys His He Val He Ala Thr Gly Ala His Pro Ser He 
130 135 140 



Pro Asn He Pro Gly Ala Glu Leu Gly Gly Ser Ser Asp Asp Val Phe 
145 150 155 160 



Ala Trp Glu Glu Leu Pro Glu Ser He Ala He Leu Gly Ala Gly Tyr 
165 170 175 



He Ala Val Glu Leu Ala Gly Val Leu His Thr Phe Gly Val Lys Thr 
180 185 190 
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Asp Leu Phe Val Arg Arg Asp Arg Pro Leu Arg Gly Phe Asp Ser Tyr 
195 200 205 



He Val Glu Gly Leu Val Lys Glu Met Glu Arg Thr Asn Leu Pro Leu 
210 215 220 



His Thr His Lys Val Pro Val Lys Leu Glu Lys Thr Thr Asp Gly He 
225 230 235 240 



Thr He His Phe Glu Asp Gly Thr Ser His Thr Ala Ser Gin Val He 
245 250 255 



Trp Ala Thr Gly Arg Arg Pro Asn Val Lys Gly Leu Gin Leu Glu Lys 
260 265 270 



Ala Gly Val Thr Leu Asn Glu Arg Gly Phe He Gin Val Asp Glu Tyr 
275 280 285 



Gin Asn Thr Val Val Glu Gly He Tyr Ala Leu Gly Asp Val Thr Gly 
290 295 300 



Glu Lys Glu Leu Thr Pro Val Ala He Lys Ala Gly Arg Thr Leu Ser 
305 310 315 320 



Glu Arg Leu Phe Asn Gly Lys Thr Thr Ala Lys Met Asp Tyr Ser Thr 
325 330 335 



He Pro Thr Val Val Phe Ser His Pro Ala He Gly Thr Val Gly Leu 
340 345 350 



Thr Glu Glu Gin Ala He Lys Glu Tyr Gly Gin Asp Gin He Lys Val 
355 . 360 365 



Tyr Lys Ser Ser Phe Ala Ser Met Tyr Ser Ala Cys Thr Cys Asn Arg 
370 375 380 



Gin Glu Ser Arg Phe Lys Leu He Thr Ala Gly Ser Glu Glu Lys Val 
385 390 395 400 



Val Gly Leu His Gly He Gly Tyr Gly Val Asp Glu Met He Gin Gly 
405 410 415 
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Phe Ala Val Ala lie Lys Met Gly Ala Thr Lys Ala Asp Phe Asp Ala 
420 425 430 



Thr Val Ala lie His Pro Thr Ala Ser Glu Glu Phe Val Thr Met Arg 
435 440 445 



<210> 284 
<211> 444 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 284 

Met Phe Ser Lys Leu Lys Lys Thr Trp Tyr Ala Asp Asp Phe Ser Tyr 
15 10 15 



Phe lie Arg Asn Phe Gly Val Phe Thr Leu lie Phe Ser Thr Met Thr 
20 25 30 



Leu lie He Leu Gin Val Met His Ser Ser Leu Tyr Thr. Ser Val Asp 
35 40 45 



Asp Lys Leu His Gly Leu Ser Glu Asn Pro Gin Ala Val He Gin Leu 
50 55 60 



Ala He Asn Arg Ala Thr Glu Glu He Lys Asp Leu Glu Asn Ala Arg 
65 70 75 80 



Ala Asp Ala Ser Lys Val Glu He Lys Pro Asn Val Ser Ser Asn Thr 
85 90 95 



Glu Val He Leu Phe Asp Lys Asp Phe Thr Gin Leu Leu Ser Gly Asn 
100 105 110 



Arg Phe Leu Gly Leu Asp Lys He Lys Leu Glu Lys Lys Glu Leu Gly 
115 120 125 



His He Tyr Gin He Gin Val Phe Asn Ser Tyr Gly Gin Glu Glu He 
130 135 140 



Tyr Arg Val He Leu Met. Glu Thr Asn He Ser Ser Val Ser Thr Asn 
145 150 155 160 
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lie Lys Tyr Ala Ala Val Leu lie Asn Thr Ser Gin Leu Glu Gin Ala 
165 170 175 



Ser Gin Lys His Glu Gin Leu lie Val Val Val Met Ala Ser Phe Trp 

180 185 190 

lie Leu Ser Leu Leu Ala Ser Leu Tyr Leu Ala Arg Val Ser Val Arg 
195 200 205 

Pro Leu Leu Glu Ser Met Gin Lys Gin Gin Ser Phe Val Glu Asn Ala 
210 215 220 



Ser His Glu Leu Arg Thr Pro Leu Ala Val Leu Gin Asn Arg Leu Glu 
225 230 235 240 



Thr Leu Phe Arg Lys Pro Glu Ala Thr lie Met Asp Val Ser Glu Ser 
245 250 255 



He Ala Ser Ser Leu Glu Glu Val Arg Asn Met Arg Phe Leu Thr Thr 
260 265 270 



Ser Leu Leu Asn Leu Ala Arg Arg Asp Asp Gly He Lys Pro Glu Leu 
275 280 285 



Ala Glu Val Pro Thr Ser Phe Phe Asn Thr Thr Phe Thr Asn Tyr Glu 
290 295 300 



Met He Ala Ser Glu Asn Asn Arg Val Phe Arg Phe Glu Asn Arg He 
305 310 315 320 



His Arg Thr lie Val Thr Asp Gin Leu Leu Leu Lys Gin Leu Met Thr 
325 330 335 



He Leu Phe Asp Asn Ala Val Lys Tyr Thr Glu Glu Asp Gly Glu He 
340 345 ~ 350 



Asp Phe Leu He Ser Ala Thr Asp Arg Asn Leu Tyr Leu Leu Val Ser 
355 360 365 



Asp Asn Gly lie Gly He Ser Thr Glu Asp Lys Lys Lys He Phe Asp 
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370 375 380 



Arg Phe Tyr Arg Val Asp Lys Ala Arg Thr Arg Gin Lys Gly Gly Phe 
385 390 395 400 



Gly Leu Gly Leu Ser Leu Ala Lys Gin lie Val Asp Ala Leu Lys Gly 
405 410 415 



Thr Val Thr Val Lys Asp Asn Lys Pro Lys Gly Thr lie Phe Glu Val 
420 425 430 



Lys lie Ala He Gin Thr Pro Ser Lys Lys Lys Lys 
435 440 



<210> 285 

<211> 356 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 285 

Met He Leu Ser Leu Thr Val His Thr Tyr Phe He He Phe Ser Ala 
1 ; 5 10 .15 



Glu Asn Tyr Tyr Arg Lys Val Thr Lys Arg He Lys Ser Leu Phe He 
20 25 30 



Phe Lys Ala Trp Leu lie Leu Glu Lys Cys Gly He He Phe Leu Met 
35 40 45 



Glu Lys He Val He Thr Ala Thr Ala Glu Ser He Glu Gin Val Glu 
50 55 60 



Gin Leu Leu Glu Ala Gly Val Asp Arg He Tyr Val Gly Glu Lys Asp 
65 70 75 80 



Phe Gly Leu Arg Leu Pro Thr Thr Phe Ser Tyr Asp Gin Leu Arg Glu 
85 90 95 



He Ala Lys Leu Val His Asp Ala Gly Lys Glu Leu He Val Ala Val 
100 105 HO 



Asn Ala Leu Met His Gin Asp Met Met Asp Arg He Lys Pro Phe Leu 
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115 120 125 



Asn Phe Leu Glu Glu lie Lys Thr Asp Tyr lie Thr lie Gly Asp Ala 
130 135 140 



Gly Val Phe Tyr Val Val Asn Arg Asp Gly Tyr Ser Phe Lys Thr lie 
145 150 155 160 



Tyr Asp Ala Ser Thr Met Val Thr Ser Ser Arg Gin lie Asn Phe Trp 
165 170 175 



Gly Gin Lys Ala Gly Ala Ser Glu Ala Val Leu Ala Arg Glu He Pro 
180 185 190 



Ser Ala Glu Leu Phe Lys Met Pro Glu He Leu Glu He Pro Ala Glu 
195 200 205 



Val Leu Val Tyr Gly Ala Ser Val He His His Ser Lys Arg Pro Leu 
210 215 220 



Leu Gin Asn Tyr Tyr Asn Phe Thr His He Asp Asp Glu Lys Thr His 
225 230 235 240 



Lys Arg Asp Leu Phe Leu Ala Glu Pro Ser Asp Pro Glu Ser His Tyr 
245 250 255 



Ser He Phe Glu Asp Asn His Gly Thr His He Phe Ala Asn Asn Asp 
260 265 270 



Leu Asp Leu Met He Lys Leu Thr Glu Leu Val Glu His Gly Phe Thr 
275 280 285 



Arg Trp Lys Leu Glu Gly Leu Tyr Thr Pro Gly Gin Asn Phe Val Glu 
290 295 300 



He Ala Lys Leu Phe He Gin Ala Arg Ser Leu He Gin Glu Gly Asn 
305 310 315 320 



Phe Ser His Ala Gin Ala Phe Leu Leu Asp Glu Glu Val Arg Lys Leu 
325 330 335 
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His Pro Lys Asn Arg Phe Leu Asp Thr Gly Phe Tyr Asp Tyr Asp Pro 
340 345 350 



Asp Met Val Arg 
355 



<210> 286 

<211> 229 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 286 

Met Thr Met Asn Phe Ser Phe Leu Pro Lys Tyr Leu Pro Tyr Phe Asn 
1 5 10 15 



Tyr Gly Ala Val Val Thr lie Leu He Ser He Cys Val He Phe Leu 
20 25 30 



Gly Thr He Leu Gly Val Val Leu Ala Phe Gly Gin Arg Ser Lys Phe 
35 40 45 



Lys Pro Leu Val Trp Leu Ala Asn Leu Tyr Val Trp He Phe Arg Gly 
50 55 60 



Thr Pro Met Met Val Gin lie Met He Ala Phe Ala Leu Met His He 
65 70 75 80 



Asn Ala Pro Thr He Gin He Gly He Leu Gly Val Asp Phe Ser Arg 
85 90 95 



Leu He Pro Gly He Leu He He Ser Met Asn Ser Gly Ala Tyr Val 
100 105 110 



Ser Glu Thr Val Arg Ala Gly He Asn Ala Val Pro Lys Gly Gin Leu 
115 120 125 



Glu Ala Ala Tyr Ser Leu Gly He Arg Pro Lys Asn Ala Met Arg Tyr 
130 135 140 



Val He Leu Pro Gin Ala Val Lys Asn He Leu Pro Ala Leu Gly Asn 
145 150 155 160 
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Glu Phe lie Thr lie lie Lys Asp Ser Ser Leu Leu Ser Ala He Gly 
165 170 175 



Val Met Glu Leu Trp Asn Gly Ala Thr Thr Val Ser Thr Thr Thr Tyr 
180 185 190 



Leu Pro Leu Thr Pro Leu Leu Phe Ala Ala Phe Tyr Tyr Leu He Met 
195 200 205 



Thr Ser He Leu Thr Val Ala Leu Lys Ala Phe Glu Lys His Met Gly 
210 215 220 



Gin Gly Asp Lys Lys 
225 



<210> 287 

<211> 244 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 287 

Met Thr Glu Thr Leu He Lys He Glu Asn Leu His Lys Ser Phe Gly 
1 5 10 15 



Lys Asn Glu Val Leu Lys Gly He Asn Leu Glu He Lys Arg Gly Glu 
20 25 30 



Val Val Val He He Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Leu 
35 40 45 



Arg Ser Met Asn Leu Leu Glu Glu Ala Thr Lys Gly Lys Val He Phe 
50 55 60 



Glu Gly Val Asp He Thr Asp Lys Lys Asn Asp Leu Phe Ala Met Arg 
65 70 75 80 



Glu Lys Met Gly Met Val Phe Gin Gin Phe Asn Leu Phe Pro Asn Met 
85 90 95 



Thr Val Met Glu Asn He Thr Leu Ser Pro He Lys Thr Lys Gly Asp 
100 105 • • 110 
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Ser Lys Ala Val Ala Glu Lys Arg Ala Gin Glu Leu Leu Glu Lys Val 
115 120 125 



Gly Leu Pro Asp Lys Ala Asp Ala Tyr Pro Gin Ser Leu Ser Gly Gly 
130 135 140 



Gin Gin Gin Arg lie Ala He Ala Arg Gly Leu Ala Met Glu Pro Asp 
145 150 155 160 



Val Leu Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val 
165 170 175 



Gly Glu Val Leu Ala Val Met Gin Asp Leu Ala Lys Ser Gly Met Thr 
180 185 190 



Met Val He Val Thr His Glu Met Gly Phe Ala Arg Glu Val Ala Asp 
195 200 205 



Arg Val He Phe Met Ala Asp Gly Val Val Val Glu Asp Gly Thr Pro 
210 215 220 



Glu Gin He Phe Glu Gin Thr Gin Gly Gin Arg Thr Lys Asp Phe Leu 
225 230 235 240 



Ser Lys Val Leu 



<210> 288 

<211> 78 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 288 

Met Lys He Leu Lys Arg Tyr He Leu Glu Leu Cys Phe He Leu Ser 
1 5 10 15 



Phe Ala Leu Pro Phe He Lys Gly Thr Asn Ala Asp Asn Gly Arg Cys 
20 25 30 



Phe Val Glu Thr Tyr Tyr Gly Phe Thr Phe Leu Met Glu His Ala He 
35 40 45 
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Val Thr Ala Val Phe lie Cys Ser Phe Leu lie Ala Phe Leu Leu Lys 
50 55 60 



Asn Asp Gly Arg Asn Gly Leu Leu Arg Val Val He Ala Phe 
65 70 75 



<210> 289 
<211> 511 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 289 

Met Ala His Glu Asn Val He Glu Met Arg Asp He Thr Lys Val Phe 
15 10 15 



Gly Gly Phe Val Ala Asn Asp Lys He Asn Leu His Leu Arg Lys Gly 
20 25 30 



Glu He His Ala Leu Leu Gly Glu Asn Gly Ala Gly Lys Ser Thr Leu 
35 40 45 



Met Asn Met Leu Ala Gly Leu Leu Glu Pro Thr Ser Gly Glu He Ala 
50 55 60 



Val Asn Gly Gin Val Val Asn Leu Asp Ser Pro Ser Lys Ala Ala Ser 
65 70 75 80 



Leu Gly He Gly Met Val His Gin His Phe Met Leu Val Glu Ala Phe 
85 90 95 



Thr Val Ala Glu Asn He He Leu Gly Ser Glu Leu Thr Lys Asn Gly 
100 105 110 



Val Leu Asp He Ala Gly Ala Ser Lys Glu He Lys Ala Leu Ser Glu 
115 120 125 



Arg Tyr Gly Leu Ala Val Asp Pro Ser Ala Lys Val Ala Asp He Ser 
130 135 140 



Val Gly Ala Gin Gin Arg Val Glu He Leu Lys Thr Leu Tyr Arg Gly 
145 150 155 ^ 160 
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Ala Asp lie Leu lie Phe Asp Glu Pro Thr Ala Val Leu Thr Pro Ser 
165 170 175 



Glu He Asp Glu Leu Met Ala He Met Lys Asn Leu Val Lys Glu Gly 
180 185 190 



Lys Ser He He Leu He Thr His Lys Leu Asp Glu He Arg Ala Val 
195 200 205 



Ser Asp Arg Val Thr Val He Arg Arg Gly Lys Ser He Glu Thr Val 
210 215 220 



Glu He Ala Gly Ala. Thr Asn. Ala Asp Leu Ala Glu Met Met Val Gly 
225 230 • 235 240 



Arg Ser Val Ser Phe Lys Thr Glu Lys Gin Ala Ser Lys Pro Lys Glu 
245 250 255 



Val Val Leu Ser He Lys Asp Leu Val Val Asn Glu Asn Arg Gly Val 
260 265 270 



Pro Ala Val Lys Asn Leu Ser Leu Asp Val Arg Ala Gly Glu He Val 
275 280 285 



Gly He Ala Gly He Asp Gly Asn Gly Gin Ser Glu Leu He Gin Ala 
290 .295 300 



He Thr Gly Leu Arg Lys Val Glu Ser Gly Ser He Glu Leu Lys Gly 
305 310 315 320 



Asp Ser He Val Gly Leu His Pro Arg Gin He Thr Glu Leu Ser Val 
325 330 335 



Gly His Val Pro Glu Asp Arg His Arg Asp Gly Leu He Leu Glu Met 
340 345 350 



Met He Ser Glu Asn He Ala Leu Gin Thr Tyr Tyr Lys Glu Pro His 
355 360 365 



Ser Lys Asn Gly He Leu Asn Tyr Ser Asn He Thr Ser Tyr Ala Lys 
370 . 375 380 
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Lys Leu Met Glu Glu Phe Asp Val Arg Ala Ala Ser Glu Leu Val Pro 
385 390 395 400 



Ala Ala Ala Leu Ser Gly Gly Asn Gin Gin Lys Ala lie lie Ala Arg 
405 410 415 



Glu lie Asp Arg Asp Pro Asp Leu Leu lie Val Ser Gin Pro Thr Arg 
420 425 430 



Gly Leu Asp Val Gly Ala lie Glu Tyr lie His Lys Arg Leu He Glu 
435 440 445 



Glu Arg Asp Asn Gly Lys Ala Val Leu Val Val Ser Phe Glu Leu Asp 
450 455 460 



Glu He Leu Asn Val Ser Asp Arg He Ala Val He His Asp Gly Lys 
465 470 475 480 



He Gin Gly He Val Ser Pro Glu Thr Thr Asn Lys Gin Glu Leu Gly 
485 490 495 



Val Leu Met Ala Gly Gly Asn Leu Gly Lys Glu Lys Ser Asp Val 
500 505 510 



<210> 290 
<211> 307 
<212> PRT • 

<213> Streptococcus pneumoniae 
<400> 290 

Met Thr Glu Leu Ala Lys Gin Leu Leu Glu Leu Thr Tyr He Val He 
15 10 15 



Gly Cys Gin Phe Leu His Thr Ala Tyr Cys Ser Tyr Lys Asp Lys Thr 
20 25 30 



Asn Pro Val Arg Leu Gly Thr Ser Ala Phe Trp Thr Leu Leu Ser He 
35 40 45 



Thr Phe He Gly Gly Ser Tyr Met Pro Asn Met Ser He Gly He He 
50 55 60 
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Val He Leu Leu Ser Leu Leu Thr Leu Phe Lys Gin Val Arg He Gly 
65 70 75 80 



Thr Leu Pro Ser Leu Asp Glu Met Lys Ala Asn He Glu Ser Asn Arg 
85 90 95 



Leu Lys Asn Lys He Phe. He Pro Val Met Leu Met Ala He Leu Ala 
100 105 110 



Leu Val Leu Ala Gin Met He Pro Glu Phe Ser Lys He Ser He Ser 
115 120 125 



Leu Ala Ala Leu Phe Ala Thr He Ser Val Leu Val He Thr Asn Ser 
130 135 140 



His Pro Lys Ser Leu Leu Ser Glu Asn Asn Arg Met Thr Gin Gin Val 
145 150 155 160 



Ser Thr Ser Gly He Val Pro Gin Leu Leu Gly Ala Leu Gly Ala He 
165 170 175 



Phe Thr Val Ala Gly Val Gly Asp Val He Ser His Leu He Ser Gly 
180 185 190 



He Val Pro Ser Asp Ser Arg Phe He Gly Val Leu Ala Tyr Val Leu 
195 200 205 



Gly Met Val Leu Phe Thr Met He Met Gly Asn Ala Phe Ala Ala Phe 
210 215 220 



Thr Val He Thr Ala Gly Val Gly Val Pro Phe Val Phe Ala Leu Gly 
225 230 235 240 



Ala Asn Pro He Val Ala Gly Ala Leu Ala Met Thr Ala Gly Tyr Cys 
245 250 255 



Gly Thr Leu Leu Thr Pro Met Ala Ala Asn Phe Asn Ala Leu Pro Ala 
260 265 270 



Ala Leu Met Asp Met Lys Asp Gin Asn Gly Val He Lys Ala Gin Ala 
275 280 285 
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Gly Val Ala Leu Val Met He Val He His He Phe Leu Met Tyr Phe 
290 295 300 



Leu Ala Phe 
305 



<210> 291 
<211> 369 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 291 

Met Phe Arg Arg Asn Lys Leu Phe Phe Trp Thr Thr Glu He Leu Leu 
15 10 15 



Leu Thr He He Phe Tyr Leu Trp Arg Gin Met Gly Ser Leu He Asn 
20 25 30 



Pro Phe Val Ser Val Leu Asn Thr He Met He Pro Phe Leu Leu Gly 
35 40 45 



Gly Phe Phe Tyr Tyr Leu Thr Asn Pro He Val Thr Phe Leu Asn Lys. 
50 55 60 



Val Cys Lys Leu Asn Arg Leu Leu Gly He Leu He Thr Leu Cys Thr 
65 70 75 80 



Leu Val Trp Gly Met Val He Gly Val Val Tyr Leu Leu Pro He Leu 
85 90 95 



He Asn Gin Leu Ser Ser Leu He He Ser Ser Gin Thr He Tyr Ser 
100 105 110 



Arg Val Gin Asp Leu He He Asp Leu Ser Asn Tyr Pro Ala Leu Gin 
115 120 " 125 



Asn Leu Asp Val Glu Ala Thr He Gin Gin Leu Asn Leu Ser Tyr Val 
130 135 140 



Asp He Leu Gin Asn He Leu Asn Ser Val Ser Asn Ser Val Gly Ser 
145 150 155 * 160 
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Val Leu Ser Ala Leu lie Ser Thr Val Leu He Leu He Met Thr Pro 
165 170 175 



Val Phe Leu Val Tyr Phe Leu Leu Asp Gly His Lys Phe Leu Pro Met 
180 185 190 



Leu Glu Arg Thr He Leu Lys Arg Asp Arg Leu His He Ala Gly Leu 
195 200 205 



Leu Lys Asn Leu Asn Ala Thr He Ala Arg Tyr He Ser Gly Val Ser 
210 215 220 



He Asp Ala He He He Gly Cys Leu Ala Tyr He Gly Tyr Ser He 
225 230 235 240 



He Gly Leu Lys Tyr Ala Leu Val Phe Ala He Phe Ser Gly Val Ala 
245 250 255 



Asn Leu He Pro Tyr Val Gly Pro Ser He Gly Leu He Pro Met He 
260 265 270 



He Ala Asn He Phe Thr Asp Pro His Arg Leu Leu He Ala Val He 
275 280 285 



Tyr Met Leu Val Val Gin Gin Val Asp Gly Asn He Leu Tyr Pro Arg 
290 295 300 



He Val Gly Ser Val Met Lys Val His Pro He Thr He Leu Val Leu 
305 310 315 320 



Leu Leu Leu Ser Ser Asn He Tyr Gly Val Val Gly Met He Val Ala 
325 330 335 



Val Pro Thr Tyr Ser He Leu Lys Glu He Ser Lys Phe Leu Ser His 
340 345 350 



Leu Tyr Glu Asn His Lys lie Met Lys Glu Arg Glu Arg Glu Leu Ala 
355 360 365 



Lys 
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<210> 292 

<211> 662 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 292 

Met Phe Arg Leu Thr Asn Lys Leu Ala Val Ser Asn Leu lie Lys Asn 
1 5 10 15 



Arg Lys Leu Tyr Tyr Pro Phe Ala Leu Ala Val Leu Leu Ala Val Thr 
20 25 30 



He Thr Tyr Leu Phe Tyr Ser Leu Thr Phe Asn Pro Lys lie Ala Glu 
35 40 45 



He Arg Gly Gly Thr Thr He Gin Ala Thr Leu Gly Phe Gly Met Phe 
50 55 60 



Val Val Thr Leu Ala Ser Ala He He Val Leu Tyr Ala Asn Ser Phe 
65 70 75 80 



Val Met Lys Asn Arg Ser Lys Glu Leu Gly He Tyr Gly Met Leu Gly 
85 90 95 



Leu Glu Lys Arg His Leu lie Ser Met Thr Phe Lys Glu Leu Val Val 
100 105 110 



Phe Gly He Leu Thr Val Gly Ala Gly He Gly He Gly Ala Leu Phe 
115 120 .125 



Asp Lys Leu He Phe Ala Phe Leu Leu Lys Leu Met Lys Leu Lys Val 
130 135 140 



Glu Leu Val Ala Thr Phe Gin Met Asn Val Val He Ala Val Leu Val 
145 150 155 160 



Val Phe Gly Leu He Phe Leu Gly Leu Met Phe Leu Asn Ala Leu Arg 
165 170 175 



lie Ala Arg Met Asn Ala Leu Gin Leu Ser Arg Glu Lys Ala Ser Gly 
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180 185 190 



Glu' Lys Arg Gly Arg Phe Leu Pro Leu Gin Thr He Leu Gly Ser He 
195 200 205 



Ser Leu Gly He Gly Tyr Tyr Leu Ala Leu Thr Val Thr Asp Pro Leu 
210 215 220 



Thr Ala Leu Thr Thr Phe Phe Leu Ala Val Leu Leu Val He Phe Gly 
225 230 235 240 



Thr Tyr Leu Leu Phe Asn Ala Gly He Thr Val Phe Leu Gin He Leu 
245 250 255 



Lys Lys Asn Lys Lys Tyr Tyr Tyr Gin Pro Asn Asn Leu He Ser Val 
260 265 270 



Ser Asn Leu He Phe Arg Met Lys Lys Asn Ala Val Gly Leu Ala Thr 
275 280 285 



He Ala He Leu Ser Thr Met Val Leu Val Thr Met Ser Ala Ala Thr 
290 295 300 



Ser He Phe Asn Ser Ala Glu Ser Phe Lys Lys Val Leu Asn Pro His 
305 310 315 320 



Asp Phe Gly Val Ser Gly Gin Asn Val Glu Lys Glu Asp Leu Asp Lys 
325 330 335 



Leu Leu Ser Gin Phe Ala Ser Asp Lys Gly Tyr Ser Val Lys Glu Lys 
340 345 350 



Glu Val Leu Arg Tyr Ser Asn Phe Gly He Ala Asn Gin Glu Gly Thr 
355 360 365 



Lys Leu Thr He Phe Glu Lys Gly Gin Asn Arg Val Gin Pro Thr Thr 
370 375 380 



Val Phe Met Val Phe Asp Gin Lys Asp Tyr Glu Asn Met Thr Gly Gin 
385 390 395 400 
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Lys Leu Ser Leu Ser Gly Asn Glu Val Gly Leu Phe Ala Lys Asn Asp 
405 410 415 



Gly Leu Lys Gly Gin Lys Ala Leu Thr Leu Asn Asp His Gin Phe Ser 
420 425 430 



Val Lys Glu Glu Phe Asn Lys Asp Phe lie Val Asn His Val Pro Asn 
435 440 445 



Lys Phe Asn lie Leu Thr Thr Asp Tyr Asn Tyr Leu Val Val Pro Asp. 
450 455 460 



Leu Gin Ala Phe Leu Asp Gin Phe Pro Asp Ser Ala lie Tyr Asn Gin 
465 470 475 480 



Phe Tyr Gly Gly Met Asn Val Asn Val Ser Glu Glu Glu Gin Leu Lys 
485 490 495 



Val Ala Glu Glu Tyr Glu Asn Tyr Leu Asn Gin Phe Asn Ala Gin Leu 
500 505 510 



Asp Thr Glu Gly Ser Tyr Val Tyr Gly Ser Asn Leu Ala Asp Ala Ser 
515 520 525 



Ser Gin Met Ser Ala Leu Phe Gly Gly Val Phe Phe lie Gly He Phe 
530 535 540 



Leu Ser He He Phe Met Val Gly Thr Val Leu Val He Tyr Tyr Lys 
545 550 555 560 



Gin He Ser Glu Gly Tyr Glu Asp Arg Glu Arg Phe He He Leu Gin 
565 570 575 



Lys Val Gly Leu Asp Gin Lys Gin He Lys Gin Thr He Asn Lys Gin 
580 585 590 



Val Leu Thr Val Phe Phe Leu Pro Leu Leu Phe Ala Phe He His Leu 
595 600 605 



Ala Phe Ala Tyr His Met Leu Ser Leu He Leu Lys Val He Gly Val 
610 615 620 
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Leu Asp Thr Thr Met Met Leu lie Val Thr Leu Ser lie Cys Ala He 
625 630 635 640 



Phe Leu He Ala Tyr Val Leu He Phe Met He Thr Ser Arg Ser Tyr 
645 650 655 



Arg Lys He Val Gin Met 
660 



<210> 293 
<211> 419 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 293 

Met Ser Arg Leu Leu Val He Gly Cys Gly Gly Val Ala Gin Val Ala 
15 10 15 



He Ser Lys He Cys Gin Asp Ser Glu Thr Phe Thr Glu He Met He 
20 25 30 



Ala Ser Arg Thr Lys Ser Lys Cys Asp Asp Leu Lys Ala Lys Leu Glu 
35 40 45 



Gly Lys Thr Ser Thr Lys He Glu Thr Ala Ala Leu Asp Ala Asp Lys 
50 55 60 



Val Glu Glu Val He Ala Leu He Glu Ser Tyr Lys Pro Glu Ala Val 
65 70 75 80 



Leu Asn Val Ala Leu Pro Tyr Gin Asp Leu Thr He Met Asp Ala Cys 
85 90 95 



Leu Ala Thr Gly Val His Tyr He Asp Thr Ala Asn Tyr Glu Ala Glu 
100 105 110 



Asp Thr Glu Asp Pro Glu Trp Arg Ala He Tyr Glu Lys Arg Cys Lys 
115 120 - 125 



Glu Leu Gly Phe Thr Ala Tyr Phe Asp Tyr Ser Trp Gin Trp Ala Tyr 
130 135 140 
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Gin Glu Lys Phe Lys Glu Ala Gly Leu Thr Ala Leu Leu Gly Ser Gly 
145 150 155 160 



Phe Asp Pro Gly Val Thr Ser Val Phe Ser Ala Tyr Ala Leu Lys His 
165 170 175 



Tyr Phe Asp Glu lie His Tyr lie Asp lie Leu Asp Cys Asn Gly Gly 
180 185 190 



Asp His Gly Tyr Pro Phe Ala Thr Asn Phe Asn Pro Glu lie Asn Leu 
195 200 205 



Arg Glu Val Ser Ala Pro Gly Ser Tyr Trp Glu Asp Gly Lys Trp Val 
210 215 220 



Glu Val Glu Ala Met Ser He Lys Arg Glu Tyr Asp Phe Pro Gin Val 
225 230 235 240 



Gly Gin Lys Asp Met Tyr Leu Leu His His Glu Glu He Glu Ser Leu 
245 250 255 



Ala Lys Asn He Pro Gly Val Lys Arg He Arg Phe Phe Met Thr Phe 
260 265 270 



Gly Gin Ser Tyr Leu Thr His Met Lys Cys Leu Glu Asn Val Gly Leu 
275 280 285 



Leu Arg Thr Asp Thr He Asn Phe Asn Gly Gin Glu He Val Pro lie 
290 295 300 



Gin Phe Leu Lys Ala Leu Leu Pro Asp Pro Ala Ser Leu Gly Pro Arg 
305 310 315 320 



Thr Val Gly Lys Thr Asn He Gly Cys He Phe Thr Gly Val Lys Asp 
325 330 335 



Gly Val Lys Lys Thr He Tyr He Tyr Asn Val Cys Asp His Gin Glu 
340 345 350 



Cys Tyr Ala Glu Val Gly Ser Gin Ala He Ser Tyr Thr Thr Gly Val 
355 360 365 
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Pro Ala Met lie Gly Thr Lys Leu Val Met Asn Gly Thr Trp Lys Gin 
370 375 380 



Ala Gly Val Tyr Asn Leu Glu Glu Leu Asp Pro Asp Pro Phe Met Glu 
385 390 395 400 



Ala Leu Asn Glu Tyr Gly Leu Pro Trp Val Val Val Glu Asn Pro Gin 
405 410 415 



Met Val Asp 



<210> 294 

<211> 216 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 294 



Met Glu Ala He He Glu Lys He Lys Glu Tyr Lys He He Val lie 
15 10 15 



Cys Thr Gly Leu Gly Leu Leu Val Gly Gly Phe Phe Leu Leu Lys Pro 
20 25 30 



Ala Pro Gin Thr Pro Val Lys Glu Thr Asn Leu Gin Ala Glu Val Ala 
35 40 45 



Ala Val Ser Lys Asp Ser Ser Thr Glu Lys Glu Val Lys Lys Glu Glu 
50 55 60 



Lys Glu Glu Pro Leu Glu Gin Asp Leu He Thr Val Asp Val Lys Gly 
65 70 75 80 



Ala Val Lys Ser Pro Gly He Tyr Asp Leu Pro Val Gly Ser Arg Val 
85 90 95 



Asn Asp Ala Val Gin Lys Ala Gly Gly Leu Thr Glu Gin Ala Asp Ser 
100 105 110 



Lys Ser Leu Asn Leu Ala Gin Lys Val Ser Asp Glu Ala Leu Val Tyr 
115 120 125 



-310- 



WO 02/083855 PCT/US02/1 1524 



Val Pro Thr Lys Gly Glu Glu Ala Val Ser Gin Gin Thr Gly Ser Gly 
130 135 140 



Thr Ala Ser Ser Thr Ser Lys Glu Lys Lys Val Asn Leu Asn Lys Ala 
145 150 155 160 



Ser Leu Glu Glu Leu Lys Gin Val Lys Gly Leu Gly Gly Lys Arg Ala 
165 170 * 175 



Gin Asp lie lie Asp His Arg Glu Ala Asn Gly Lys Phe Lys Ser Val 
180 185 190 



Asp Glu Leu Lys Lys Val Ser Gly lie Gly Gly Lys Thr He Glu Lys 
195 200 205 



Leu Lys Asp Tyr Val Thr Val Asp 
210 215 



<210> 295 

<211> 502 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 295 

Met Leu Gin Trp He Lys Asn Phe Ser He Pro Leu He Tyr Leu Ser 
1 5 10 15 



Phe Leu Leu Leu Trp Leu Tyr Tyr Ala He Phe Ser Ala Ser Tyr Leu 
20 25 30 



Ala Leu Leu Gly Phe Val Phe Leu Leu Val Cys Leu Phe He Gin Phe 
35 . 40 45 



Pro Trp Lys Ser Ala Gly Lys Val Leu He He Cys Gly He Phe Gly 
50 55 60 



Phe Trp Phe Val Phe Gin Asn Trp Gin Gin Ser Gin Ala Ser Gin Asn 
65 70 75 80 



Leu Ala Asp Ser Val Glu Arg Val Arg He Leu Pro Asp Thr He Lys 
85 90 95 
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Val Asn Gly Asp Ser Leu Ser Phe Arg Gly Lys Ser Asn Gly Arg Ala 
100 105 110 



Phe Gin Val Tyr Tyr Lys Leu Gin Ser Glu Glu Glu Lys Glu Ala Phe 
115 120 125 



Gin Ala Leu Thr Asp Leu His Glu lie Gly Leu Glu Gly Lys Leu Ser 
130 135 140 



Glu Pro Glu Gly Gin Arg Asn Phe Gly Gly Phe Asn Tyr Gin Ala Tyr 
145 150 155 160 



Leu Lys Thr Gin Gly lie Tyr Gin Thr Leu Asn He Lys Thr He Gin 
165 170 ~ 175 



Ser Leu Gin Lys He Gly Ser Trp Asp He Gly Glu Asn Leu Ser Ser 
180 185 190 



Leu Arg Arg Lys Ala Val Val Trp He Lys Thr His Phe Pro Asp Pro 
195 200 205 



Met Gly Asn Tyr Met Thr Gly Leu Leu Leu Gly His Leu Asp Thr Asp 
210 215 220 



Phe Glu Glu Met Asn Glu Leu Tyr Ser Ser Leu Gly He He .His Leu 
225 230 235 240 



Phe Ala Leu Ser Gly Met Gin Val Gly Phe Phe Met Asn Gly Phe Lys 
245 250 255 



Lys Leu Leu Leu Arg Leu Gly Leu Thr Gin Glu Lys Leu Lys Trp Leu 
260 265 270 



Thr Tyr Pro Phe Ser Leu He Tyr Ala Gly Leu Thr Gly Phe Ser Ala 
275 280 285 



Ser Val He Arg Ser Leu Leu Gin Lys Leu Leu Ala Gin His Gly Val 
290 295 300 



Lys Gly Leu Asp Asn Phe Ala Leu Thr Val Leu Val Leu Phe He Val 
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305 310 315 320 



Met Pro Asn Phe Phe Leu Thr Ala Gly Gly Val Leu Ser Cys Ala Tyr 
325 330 335 



Ala Phe He Leu Thr Met Thr Ser Lys Glu Gly Glu Gly Leu Lys Ala 
340 345 350 



.Val Thr Ser Glu Ser Leu Val He Ser Leu Gly He Leu Pro He Leu 
355 360 365 



Ser Phe Tyr Phe Ala Glu Phe Gin Pro Trp Ser He Leu Leu Thr Phe 
370 375 380 



Val Phe Ser Phe Leu Phe Asp Leu Val Phe Leu Pro Leu Leu Ser He 
385 390 395 400 



Leu Phe Val Leu Ser Phe Leu Tyr Pro Val He Gin Leu Asn Phe He 
405 410 415 



Phe Glu Trp Leu Glu Gly He He Arg Leu Val Ser Gin Val Ala Arg 
420 425 430 



Arg Pro Leu Val Phe Gly Gin Pro Asn Ala Trp Leu Leu He Leu Leu 
435 440 445 



Leu He Ser Leu Ala Leu Val Tyr Asp Leu Arg Lys Asn He Lys Gly 
450 455 460 



Leu Thr Val Leu Ser Leu Leu He Thr Gly Leu Phe Phe Leu Thr Lys 
465 470 475 480 



Tyr Pro Leu Glu Asn Glu He Thr Met Leu Asp Val Gly Gin Gly Glu 
485 490 495 



Ser He Phe Tyr Gly Met 
500 



<210> 296 

<211> 77 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 296 

Met Tyr Asn Leu Leu Leu Thr He Leu Leu Val Leu Ser Val Val He 
15 10 15 



Val He Ala He Phe Met Gin Pro Thr Lys Asn Gin Ser Ser Asn Val 
20 25 30 



Phe Asp Ala Ser Ser Gly Asp Leu Phe Glu Arg Ser Lys Ala Arg Gly 
35 40 45 



Phe Glu Ala Val Met Gin Arg Leu Thr Gly He Leu Val Phe Phe Trp 
50 55 60 



Leu Ala He Ala Leu Ala Leu Thr Val Leu Ser Ser Arg 
65 70 75 



<210> 297 
<211> 280 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 297 

Met Leu Ser Trp Leu Ala Arg Val lie Lys Gly He Val. He Ala Leu 
15 10 15 



Gly Phe He Leu Pro Gly He Ser Gly Gly Val Leu Ala Ala He Leu 
20 25 30 



Gly He Tyr Glu Arg Met He Gly Phe Leu Ala His Pro Phe Lys Asp 
35 40 45 



Phe Lys Glu Asn Val Leu Tyr Phe He Pro Val Ala He Gly Met Leu 
50 55 60 



Leu Gly He Gly Leu Phe Ser Tyr Pro He Glu Tyr Leu Leu Glu Asn 
65 70 75 80 



Tyr Gin Val Phe Val Leu Trp Ser Phe Ala Gly Ala He He Gly Thr 
85 90 95 



Val Pro Ser Leu Leu Lys Glu Ser Thr Arg Glu Ser Asp Arg Asp Lys 
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100 105 110 



lie Asp Leu Ala Trp Leu Trp Thr Thr Phe lie lie Ser Gly Leu Gly 
115 120 125 



Leu Tyr Ala Leu Asn Phe Val Val Gly Thr Leu Ser Ala Ser Phe Leu 
130 135 140 



Asn Phe Val Leu Ala Gly Ala Leu Leu Ala Leu Gly Val Leu Val Pro 
145 150 155 160 



Gly Leu Ser Pro Ser Asn Leu Leu Leu lie Leu Gly Leu Tyr Ala Pro 
165 170 175 



Met Leu Thr Gly Phe Lys Thr Phe Asp Phe Leu Gly Thr Phe Phe Pro 
180 185 190 



lie Gly He Gly Ala Gly Ala Thr Leu lie Val Phe Ser Lys Leu He 
195 200 205 



Asp Tyr Ala Leu Asn Asn Tyr His Ser Arg Val Tyr His Phe He He 
210 215 220 



Gly He Val Leu Ser Ser Thr Leu Leu He Leu He Pro Asn Ala Gly 
225 230 235 240 



Asn Ala Glu Ser He Gin Tyr Thr Gly Leu Ser Leu Val Gly Tyr Val 
245 250 255 



He He Ala Phe Phe Phe Ala Leu Gly He Trp Leu Gly He Trp Met 
260 265 270 



Ser Gin Leu Glu Asp Lys Tyr Lys 
275 280 



<210> 298 
<211> 210 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 298 

Met Phe Tyr Leu Ser Leu Ser Arg He Ala Leu Ser Ser Ser Thr Ser 
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10 15 



Leu Val Ser Val Ser Ala Glu Pro Phe Ser Ser Phe Thr Lys Ser Arg 
20 . 25 30 



Val Ser Trp Arg Arg Phe Trp Ala Leu Ala Arg Thr Phe Leu Ser Ala 
35 40 45 



Phe Ser Ala Ser Ser Cys Pro Arg Thr Leu lie Asn Ser Val Leu Asn 
50 55 60 



Cys Trp lie Ser Asp Ser Phe Leu Arg Arg lie Ser Gin Lys Ala lie 
65 70 75 80 



Thr Pro Arg Arg Ala Ser Arg Leu Thr Thr lie Thr Pro Ala Gly Thr 
85 90 95 



Glu Phe Val Ser Val lie Leu Ser Glu Ser Leu Leu Ser Ser Val Pro 
100 105 110 



Cys Phe Ala Ser Phe Leu Ser Cys Ala Gly Leu Leu Ser Leu Ala Phe 
115 120 125 



Ala Phe Thr Ser Leu Arg Glu Ser Lys Ala Ala Gin Pro Ser Gin Thr 
130 135 140 



Leu Leu Gin Tyr Ala Asp Leu Thr Leu Ser Arg His Tyr Leu Pro Glu 
145 150 155 160 



Leu Phe Glu His Leu Gly Gly Gin Pro Trp Leu His Arg Phe Ser Asp 
165 170 175 



Gin lie Leu Leu Pro Lys Leu Ser Ser Val Gly Leu Thr Leu Asp Ser 
180 185 190 



Arg His Glu Val Gin Thr Cys Gin Leu Ala Leu Glu Leu Val Cys Ser 
195 200 205 



Leu Ser 
210 
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<210> 299 

<211> 235 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 299 

Met Glu Thr lie Val Phe Leu lie Ser Val Phe Leu Ala Gly Val Leu 
1 5 10 15 



Ser Phe Phe Ser Pro Cys He Phe Pro Leu Leu Pro Val Tyr Ala Gly 
20 25 30 



He Leu Leu Asp Asp Gin Glu Ser Ala Lys Ser Phe Ser Leu Phe Gly 
35 40 45 



Arg Lys Val Leu Trp Ser Gly Leu He Arg Thr Leu Cys Phe lie Ala 
50 55 60 



Gly He Ser Leu He Phe Phe He Leu Gly Phe Gly Ala Gly Tyr Phe 
65 70 75 80 



Gly His He Leu Tyr Ala Asn Trp Phe Arg Tyr Gly Met Gly Ala He 
85 90 95 



He He He Leu Gly Leu His Gin Met Glu He Phe His Leu Lys Lys 
100 105 110 



Leu Glu Val Gin Lys Ser Phe Thr Phe Lys Lys Ser Asp Ser Asn Arg 
115 120 " 125 



Tyr Trp Ser Ala Phe Leu Leu Gly He Thr Phe Ser Phe Gly Trp Thr 
130 135 140 



Pro Cys He Gly Pro Val Leu Ser Ser Val Leu Ala Leu Ala Ala Ser 
145 150 155 160 



Gly Gly Asn Gly Ala Trp Gin Gly Ala He Tyr Thr Leu He Tyr Thr 
165 170. 175 



Leu Gly Met Ala Leu Pro Phe Leu Val Leu Ala Leu Ala Ser Gly Leu 
180 185 190 
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Val Met Pro Tyr Phe Ser Lys lie Lys Arg His Met Met Leu Leu Lys 
195 200 205 



Lys lie Gly Gly Phe Leu He Val Leu Met Gly He Leu Leu Leu Leu 
210 215 220 



Gly Gin Val Asn Val Leu Ala Gly He Phe Glu 
225 230 235 



<210> 300 
<211> 311 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 300 

Met Val Lys Glu Leu Phe Met Lys Lys Gin Asn Leu Phe Leu Val Leu 
15 10 15 



Leu Ser Val Phe Leu Leu Cys Leu Gly Ala Cys Gly Gin Lys Glu Ser 
20 25 30 



Gin Thr Gly Lys Gly Met Lys He Val Thr Ser Phe Tyr Pro lie Tyr 
35 40 45 



Ala Met Val Lys Glu Val Ser Gly Asp Leu Asn Asp Val Arg Met He 
50 55 60 



Gin Ser Ser Ser Gly He His Ser Phe Glu Pro Ser Ala Asn Asp He 
65 70 75 80 



Ala Ala He Tyr Asp Ala Asp Val Phe Val Tyr His Ser His Thr Leu 
85 90 95 



Glu Ser Trp Ala Gly Ser Leu Asp Pro Asn Leu Lys Lys Ser Lys Val 
100 105 110 



Lys Val Leu Glu Ala Ser Glu Gly Met Thr Leu Glu Arg Val Pro Gly 
115 120 125 



Leu Glu Asp Val Glu Ala Gly Asp Gly Val Asp Glu Lys Thr Leu Tyr 
130 135 140 
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Asp Pro His Thr Trp Leu Asp Pro Glu Lys Ala Gly Glu Glu Ala Gin 
145 150 155 160 



lie lie Ala Asp Lys Leu Ser Glu Val Asp Ser Glu His Lys Glu Thr 
165 170 175 



Tyr Gin Lys Asn Ala Gin Ala Phe lie Lys Lys Ala Gin Glu Leu Thr 
180 185 190 



Lys Lys Phe Gin Pro Lys Phe Glu Lys Ala Thr Gin Lys Thr. Phe Val 
195 200 - 205 



Thr Gin His Thr Ala Phe Ser Tyr Leu Ala Lys Arg Phe Gly Leu Asn 
210 215 220 



Gin Leu Gly lie Ala Gly He Ser Pro Glu Gin Glu Pro Ser Pro Arg 
225 230 235 240 



Gin Leu Thr Glu He Gin Glu Phe Val Lys Thr Tyr Lys Val Lys Thr 
245 250 255 



He Phe Thr Glu Ser Asn Ala Ser Ser Lys Val Ala Glu Thr Leu Val 
260 265 270 



Lys Ser Thr Gly Val Gly Leu Lys Thr Leu Asn Pro Leu Glu Ser Asp 
275 280 285 



Pro Gin Asn Asp Lys Thr Tyr Leu Glu Asn Leu Glu Glu Asn Met Ser 
290 295 300 



He Leu Ala Glu Glu Leu Lys 



305 


310 


<210> 


301 


<211> 


125 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


301 



Met Leu Lys Asn Leu Lys Ser Phe Leu Leu Arg Gly Asn Val He Asp 
15 10 15 
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Leu Ala Val Gly Val Val lie Ala Ser Ala Phe Gly Ala lie Val Thr 
20 25 30 



Ser Leu Val Asn Asp lie lie Thr Pro Leu He Leu Asn Pro Ala Leu 
35 40 45 



Lys Ala Ala Lys Val Glu Arg He Ala Glh Leu Ser Trp His Gly Val 
50 55 60 



Gly Tyr Gly Asn Phe Leu Ser Ala He He Asn Phe He Phe Val Gly 
65 70 75 80 



Thr Ala Leu Phe Phe He He Lys Gly He Glu Lys Ala Gin Lys Leu 
85 90 95 



Thr Gly He Lys Glu Glu Lys Thr Asp Glu Lys Lys P'ro Thr Glu Leu 
100 105 110 



Glu Val Leu Gin Glu He Lys Ala Leu Leu Glu Lys Lys 





115 120 


125 




<210> 


302 






<211> 


339 






<212> 


PRT 






<213> 


Streptococcus pneumoniae 






<400> 


302 






Met His Ala Lys Met Arg Asn Lys Lys 


Gin He Asn Leu 


Gly He 


1 


5 


10 


15 



Phe He He Cys Leu Gly Leu Leu He Thr He Phe Leu Ser Leu Lys 
20 25 30 



Leu Gly Thr Lys Glu He Asn He Arg Asp Phe Leu Ala Ala Phe Gly 
35 40 45 



Met Gly Asn Thr Asn Asp Asp Phe He Lys Ser He He Tyr Lys Arg 
50 55 60 



He Pro Arg Thr He Phe Ala He Leu Ala Gly Ser Ser Leu Ala He 
65 70 75 80 
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Ser Gly Val Leu Met Gin Ser Val Thr Arg Asn Pro He Ala Asp Pro 
85 90 95 



Gly He Leu Gly He Asn Thr Gly Ala Ser Leu Ser Val Val He Gly 
100 105 110 



Leu Ser Phe Leu Gly He Ser Ser Ser He Ser His He Ser Phe Ala 
115 120 125 



He He Gly Gly Leu Val Ser Ala He Phe Val Tyr Ala He Ala Val 
130 135 140 



Ser Gly Lys Ala Gly Leu Thr Pro He Lys Leu Ala Leu Ser Gly Thr 
145 150 155 160 



Cys Val Ser Met' Ala Leu Ser Ser Phe Val Ser Phe Leu He Leu Pro 
165 170 175 



Asn Asn Asn Val Leu Asp Lys Phe Arg Phe Trp Gin He Gly Ser Leu 
180 185 190 



Gly Ala Ala Thr Leu Ser Ser He Ser Thr Leu Leu Pro Phe He He 
195 200 205 



Leu Gly His Leu He Ala He Phe He Ser Ser Asp Leu Asn Ala Leu 
210 215 220 



Ala Met Gly Asp Glu Met Ala Val Gly Leu Gly Val Asn Val Asn Arg 
225 230 235 240 



He Arg Ser Leu Ala He He Ala Ser Val Leu Leu Cys Ser Ser He 
245 250 255 



Thr Ala He Gly Gly Pro He Gly Phe Val Gly Leu He Val Pro His 
260 265 270 



Phe Cys Gly Leu Phe He Ser Lys Asp He Arg Thr Met Thr He Ser 
275 280 285 



Ser Ser Phe He Gly Ala Glu Leu Leu Leu He Cys Asp He He Gly 
290 295 300 
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Arg Met Leu Gly Lys Pro Gly Glu lie Glu Val Gly lie lie Thr Ala 
305 310 315 320 



lie He Gly Gly Pro Val Leu He Tyr Val Thr Met Lys Asn Arg Gly 
325 330 335 



Val Asn Asn 



<210> 303 

<211> 335 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 303 

Met Gin Asn Leu He He Gly He Gin Lys Arg Lys Asn Arg He Thr 
1 5 10 15 



Leu Phe Ser Ser Leu Phe Leu Leu He lie lie Ser Leu Ser Phe Phe 
20 25 30 



He Leu Leu He Gly Asp Glu Ser Tyr Ser Phe Ser Thr Leu He Lys 
35 40 45 



Val Leu Asn Ser Glu Thr Val Pro Gly Ala Ser Phe Ser He Met Glu 
50 55 . 60 



He Arg Leu Pro Lys Leu Leu Ala Gly He He Ala Gly Trp Ser Phe 
65 70 75 80 



Gly Leu Ala Gly Phe He Phe Gin Thr Met Leu Arg Asn Pro Leu Ala 
85 90 95 

Ser Pro Asp He He Gly Val Thr Ser Ser Ser Ser He Ala Ala Val 
100 105 110 

Phe Cys He Leu Val Leu Lys Thr Asn Ser Leu Thr Thr Gly He He 
115 120 125 

Ser He Thr Cys Gly Leu Thr Ser Ser Leu He Leu Phe Leu Leu Ala 
130 135 140 
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Lys Lys Asp Gly Phe Ser Ala Ala Arg Leu lie lie Leu Gly lie Gly 
145 150 155 160 



Phe Gin Ala Val Thr Arg Ala Gly Thr Ser Phe Leu Leu Leu Lys Val 
165 170 175 



Ala Arg Tyr Glu Leu Gin Glu Val Met Arg Trp Leu Ser Gly Ser Leu 
180 185 190 



Ser Phe Thr Lys Leu Asp Asp lie Pro Leu Val Leu He Val Ser He 
195 . 200 205 



He Ala Thr He Leu Val Leu Phe Phe Asn Lys Arg Leu Glu He He 
210 215 220 



Glu Leu Gly Glu Glu He Ala He Gly Leu Gly Ala Asn Pro Glu Leu 
225 230 235 240 



Ser Arg Leu Val Leu He Phe Cys Ala Val Ser Leu Thr Ala Phe Ser 
245 250 255 



Thr Ser He Thr Gly Pro He Ala Cys He Ser Phe Leu Ala Gly Pro 
260 265 270 



He Ala Leu Asn He Gly Lys Lys Arg Ser Pro He Leu Ala Gly Leu 
275 280 285 



Val Gly He Leu Leu Val Leu Leu Ser Asp He Phe Ser Gin Asn He 
290 295 300 



Leu Pro Ala Arg Tyr Pro Val Gly Val Val Thr Gly Leu Leu Gly Ser 
305 310 315 320 



Pro Tyr Leu He Tyr Leu Leu He Lys Met Asn Arg Arg Asn He 
325 330 335 



<210> 304 

<211> 305 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 304 
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Met Asn Cys Phe Leu Lys Met Asn Asn Val Ser Val Arg Tyr Asp Asp 
15 10 15 



Val lie Ala Leu Lys Asp lie Thr Leu Gin lie Asn Lys Gly Asp Phe 
20 25 30 



lie Gly Leu Leu Gly Ser Asn Gly Ala Gly Lys Ser Thr Leu lie Asn 
35 40 45 



Ser He Val Gly Phe Gin Glu He Tyr Leu Gly Glu He Glu Tyr Cys 
50 55 60 



Asp Lys Asp Leu He Val Ser Ser Gin Pro Phe Ala His Leu Gly Phe 
65 70 75 80 



Thr Pro Gin Thr Thr Val He Asp Phe Tyr Thr Thr Val Lys Asp Asn 
85 90 95 



Val He Leu Gly Leu Asn Leu Ala Gly Lys Phe Gly Lys Asn Ala Glu 
100 105 110 



Lys Leu Cys Gin He Ala Leu Glu He Val Gly Leu Ala Asp Lys Lys 
115 120 125 



Asn Asn Leu Val Glu Thr Leu Ser Gly Gly Gin Leu Gin Arg Val Gin 
130 135 140 



He Ala Arg Ala He Ala His Asn Pro Asp Phe Tyr He Leu Asp Glu 
145 150 155 160 



Pro Thr Val Gly Leu Asp Thr Glu Ser Ala Glu Lys Phe Leu Met Tyr 
165 170 175 



Leu Lys Asp Lys Ser Leu Glu Gly Lys Thr He He He Ser Ser His 
180 185 190 



Asp He Asn Leu Leu Glu Lys Phe Cys Lys Lys He Leu Phe Leu Gin 
195 200 205 



Asn Gly Ser He Ser Phe Phe Gly Asp Met Arg Asp Phe Val Asp Asn 
210 215 220 
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Ser Thr lie Lys Leu Asn Phe Ser Met Gin Asn Arg He Ser Arg Tyr 
225 230 235 240 



Gin He Glu Phe Leu Glu Asn Phe Arg Phe Lys Val His He Glu Asp 
245 250 255 



Asn Asp Ser Phe Thr He Glu Val Pro He Glu Glu Lys He Leu Asp 
260 i 265 270 



Val He Asn Glu Val Gly Lys Ala Cys Glu He Lys Asn Phe Ser Thr 
275 280 285 



Ser Lys Leu Thr Leu Gin Glu Ser Tyr Leu Gin Arg He Gly Gly Glu 
290 295 300 



Lys 
305 



<210> 305 
<211> 266 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 305 

Met Lys Ala Asp Gin Leu Arg His Lys Ser Asp Leu Gly Leu Arg Gly 
15 10 15 



Leu Ala He He Ala Lys Asn Glu He He Ala Phe Phe Arg Ser Lys 
20 25 30 



Gly Leu He He Ser Gin Phe Leu Gin Pro He Leu Tyr Val Val Phe 
35 40 45 



He He He Gly Leu Asn Ser Ser He Lys Asn He Gin Phe Asn Asp 
50 55 60 



He Lys Thr Ser Tyr Ala Glu Tyr Thr He He Gly Val He Ala Leu 
65 70 75 80 



Leu He He Gly Gin Met Thr Gin Val He Tyr Arg Val Thr He Asp 
85 90 95 
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Lys Lys Tyr Gly Leu Leu Ala Leu Lys Leu Cys Ser Gly Val Arg' Pro 
100 105 110 



Leu Tyr Tyr lie Leu Gly Met Ser lie Tyr Ser lie Leu Gly Leu He 
115 120 125 



Val Gin Glu He He He Tyr He He Thr Leu Ala Phe Glu He Asn 
130 135 140 



He Ala Met Asp Arg Phe Phe Tyr Thr Val Leu Leu Ser He Val Val 
145 150 155 160 



Leu Leu Phe Trp Asp Ser Leu Ala He Leu Leu Thr Met Phe He Asn 
165 170 175 



Asp Tyr Arg Arg Arg Asp He Val He Arg Phe Val Leu Thr Pro Leu 
180 185 190 



Gly Phe Thr Ala Pro Val Phe Tyr Leu He Asp Ser Ala Pro Ser He 
195 200 205 



Val Arg Trp He Gly Gin Leu Asn Pro Leu Thr Tyr Gin Leu Thr He 
210 215 220 



Leu Arg Asn Phe Tyr Phe Lys Asn Ser Thr Thr Leu Glu Leu Val Phe 
225 230 235 240 



Leu Leu Leu Thr Ser Leu Leu Val Leu He Ser Val Ser Phe He He 
245 250 255 



Pro Lys He Lys Leu He Leu He Glu Arg 
260 265 



<210> 306 
<211> 344 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 306 

Met Leu Lys Glu He Lys Arg Arg Asn Arg Met Lys Asn Lys Arg Leu 
15 10 15 
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He Gly He He Ala Ala Leu Ala Val Leu Val Ala Gly Ser Leu He 
20 25 30 



Tyr Ser Ser Met Asn Lys Ser Glu Ala Gin Asn Asn Lys Asp Glu Lys 
35 40 45 



Lys He Thr Lys He Gly Val Leu Gin Phe Val Ser His Pro Ser Leu 
50 55 60 



Asp Leu He Tyr Lys Gly He Gin Asp Gly Leu Ala Glu Glu Gly Tyr 
65 70 75 80 



Lys Asp Asp Gin Val Lys He Asp Phe Met Asn Ser Glu Gly Asp Gin 
85 90 95 



Ser Lys Val Ala Thr Met Ser Lys Gin Leu Val Ala Asn Gly Asn Asp 
100 105 110 



Leu Val Val Gly lie Ala Thr Pro Ala Ala Gin Gly Leu Ala Ser Ala 
115 120 125 



Thr Lys Asp Leu Pro Val He Met Ala Ala He Thr Asp Pro He Gly 
130 135 140 



Ala Asn Leu Val Lys Asp Leu Lys Lys Pro Gly Gly Asn Val Thr Gly 
145 150 155 160 



Val Ser Asp His Asn Pro Ala Gin Gin Gin Val Glu Leu He Lys Ala 
165 170 175 



Leu Thr Pro Asn Val Lys Thr He Gly Ala Leu Tyr Ser Ser Ser Glu 
180 185 190 



Asp Asn Ser Lys Thr Gin Val Glu Glu Phe Lys Ala Tyr Ala Glu Lys 
195 200 205 



Ala Gly Leu Thr Val Glu Thr Phe Ala Val Pro Ser Thr Asn Glu He 
210 215 220 



Ala Ser Thr Val Thr Val Met Thr Ser Lys Val Asp Ala He Trp Val 
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225 230 235 240 



Pro lie Asp Asia Thr lie Ala Ser Gly Phe Pro Thr Val Val Ser Ser 
245 250 255 



Asn Gin Ser Ser Lys Lys Pro lie Tyr Pro Ser Ala Thr Ala Met Val 
260 265 270 



Glu Val Gly Gly Leu Ala Ser Val Val lie Asp Gin His Asp Leu Gly 
275 280 285 



Val Ala Thr Gly Lys Met He Val Gin Val Leu Lys Gly Ala Lys Pro 
290 295 300 



Ala Asp Thr Pro Val Asn Val Phe Ser Thr Gly Lys Ser Val He Asn 
305 310 315 320 



Lys Lys He Ala Gin Glu Leu Gly He Thr He Pro Glu Ser Val Leu 
325 330 335 



Lys Glu Ala Gly Gin Val He Glu 
340 



<210> 307 

<211> 252 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 307 

Met Thr Ala He Val Glu Leu Lys Asn Ala Thr Lys He Val Lys Asn 
1 5 10 15 . 



Gly Phe Asp Glu Glu Lys He He Leu Asn Asp Val Ser Leu Glu He 
20 25 30 



Phe Glu Arg Asp Phe He Thr He Leu Gly Gly Asn Gly Ala Gly Lys 
35 40 45 



Ser Thr Leu Phe Asn Thr He Ala Gly Thr Leu Ser Leu Thr Ser Gly 
50 55 60 



Thr He Arg He Leu Gly Glu Asp Leu Thr Lys Phe Ser Pro Glu Lys 
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65 70 75 80 



Arg Ala Lys Tyr Leu Ser Arg Val Phe Gin Asp Pro Lys Met Gly Thr 
85 90 95 



Ala Pro Arg Met Thr Val Ala Glu Asn Leu Leu He Ala Lys Phe Arg 
100 105 110 



Gly Glu Lys Arg Gly Leu Leu Pro Arg Arg Leu Thr Ser Tyr Lys Asp 
115 120 125 



Glu Phe Gin Ala Thr He Glu Lys Val Gly Asn Gly Leu Glu Lys His 
130 135 140 



Leu Asn Thr Pro lie Glu Phe Leu Ser Gly Gly Gin Arg Gin Ala Leu 
145 150 155 160 



Ser Leu Leu Met Ala Thr Leu Lys Arg Pro Glu Leu Leu Leu Leu Asp 
165 170 175 



Glu His Thr Ala Ala Leu Asp Pro Lys Thr Ser Val Ala Leu Met Glu 
180 185 190 



Leu Thr Asp Glu Phe Val Lys Lys Asp Gin Leu Thr Ala Leu Met He 
195 200 205 



Thr His His Met Glu Asp Ala Leu Lys Tyr Gly Asn Arg Leu He Val 
210 215 220 



Met Lys Glu Gly Arg He He Gin Asp Leu Asn Gin Glu Glu Lys Ala 
225 230 235 240 



Lys Met Lys He Ser Asp Tyr Tyr Gin Leu Phe Glu 
245 250 



<210> 308 
<211> 234 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 308 

Met Gly Gly Lys Met Arg Leu Leu Pro He Arg Lys He Ser Arg Gin 
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10 15 



Ser Lys Arg Leu Ala Leu Phe Leu Thr Phe Cys Ala Gly Tyr Val Asp 
20 25 30 



Ala Tyr Thr Phe lie Val Arg Gly Asn Thr Leu Val Ala Gly Gin Thr 
35 40 45 



Gly Asn Val Val Phe Leu Ser Val Glu Leu lie Lys Asn Asn Val Ser 
50 55 60 



Asp Val Arg Asp Lys Val Leu Thr Leu Leu Ala Phe Met Met Gly Val 
65 70 75 80 



Phe Leu Leu Thr He Tyr Lys Glu Lys Leu Arg He Val Lys Lys Pro 
85 90 95 



He Leu Ser Leu He Pro Leu Ala He Leu Ser He He He Ala Phe 
100 105 110 



Val Pro Gin Thr Val Asp Asn He Tyr Leu Val Pro Pro Leu Ala Phe 
115 120 125 



Cys Met Gly Leu Val Thr Thr Ala Phe Gly Glu Val Ser Gly He Ala 
130 135 140 



Tyr Asn Asn Ala Phe Met Thr Gly Asn He Lys Arg Thr Met Leu Ala 
145 150 155 160 



Phe Gly Asp Tyr Phe Arg Thr Lys His Thr Pro Phe Leu Arg Glu Gly 
165 170 175 



Phe He Phe Val Ser Leu Leu Ser Ser Phe Val Leu Gly Val Val Phe 
180 185 190 



Ser Ala Tyr Leu Thr He Phe Tyr His Glu Lys Thr He Leu Gly Val 
195 200 205 



Pro He Met Met Ser Val Phe Tyr Leu Ser Met Leu Phe Ala Ser Trp 
210 215 220 
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Gin Lys Lys Val Lys Glu Lys Ala Ser Phe 
225 230 



<210> 309 
<211> 282 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 309 

Met He Lys Lys He Tyr Pro He Phe Thr He Leu Leu Gly Ala Ala 
15 10 15 



He Tyr Ala Phe Gly Leu Thr Tyr Phe Val Val Pro His His Leu Phe 
20 25 30 



Glu Gly Gly Ala Thr Gly He Thr Leu He Thr Phe Tyr Leu Phe Lys 
35 40 45 



He Pro Val Ser Leu Met Asn Leu Leu He Asn He Pro Leu Phe He 
50 55 60 



Leu Ala Trp Lys He Phe Gly Ala Lys Ser Leu Tyr Ser Ser Leu Leu 
65 70 75 80 



Gly Thr Leu Ala Leu Ser Gly Trp Leu Ala Phe Phe Glu His He Pro 
85 90 95 



Leu His He Asp Leu Gin Gly Asp Leu Leu He Thr Ala Leu He Ala 
100 105 110 



Gly He Leu Leu Gly He Gly Leu Gly He He Phe Asn Ala Gly Gly 
115 120 125 



Thr Thr Gly Gly Thr Asp He Leu Ala Arg He Leu Asn Lys Tyr Thr 
130 135 140 



His He Ser He Gly Lys Leu Leu Phe He Leu Asp Phe Cys He Leu 
145 150 155 160 



Met Leu He Leu Leu He Phe Lys Asp Leu Arg Leu Val Ser Tyr Thr 
165 170 175 
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Leu Leu Phe Asp Phe lie Val Ser Arg Val lie Asp Leu He Gly Glu 
180 185 190 



Gly Gly Tyr Ala Gly Lys Gly Phe Met He He Thr Lys Arg Pro Asp 
195 200 205 



Gin Leu Ala Lys Ala He Asn Asp Asp Leu Gly Arg Gly Val Thr Phe 
210 215 220 



He Ser Gly Gin Gly Tyr Tyr Ser Lys Glu Asn Leu Lys He lie Tyr 
225 230 235 240 



Cys He Val Gly Arg Asn Glu He Val Lys Thr Lys Glu Met He His 
245 250 255 



Arg He Asp Pro Gin Ala Phe He Thr He Thr Glu Ala His Glu He 
260 265 270 



Leu Gly Glu Gly Phe Thr Phe Glu Lys Glu 
275 280 



<210> 310 

<211> 91 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 310 

Met Ala Asn Lys Gin Asp Leu He Ala Lys Val Ala Glu Ala Thr Glu 
1.5 10 15 



Leu Thr Lys Lys Asp Ser Ala Ala Ala Val Glu Ala Val Phe Ala Ala 
20 25 30 



Val Ala Asp, Tyr Leu Ala Ala Gly Glu Lys Val Gin Leu He Gly Phe 
35 40 45 



Gly Asn Phe Glu Val Arg Glu Arg Ala Glu Arg Lys Gly Arg Asn Pro 
50 55 60 



Gin Thr Gly Lys Glu Met Thr He Ala Ala Ser Lys Val Pro Ala Phe 
65 70 75 80 



-332- 



WO 02/083855 



PCTAJS02/11524 



Lys Ala Gly Lys Ala Leu Lys Asp Ala Val Lys 
85 90 



<210> 311 
<211> 356 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 311 

Met Lys Arg Glu lie Leu Leu Glu Arg lie Asp Lys Leu Lys Gin Leu 
15 10 15 



Met Pro Trp Tyr Val Leu Glu Tyr Tyr Gin Ser Lys Leu Ala Val Pro 
20 25 30 



Tyr Ser Phe Thr Thr Leu Tyr Glu Tyr Leu Lys Glu Tyr Asp Arg Phe 
35 40 45 



Phe Ser Trp Val Leu Glu Ser Gly lie Ser Asn Ala Asp Lys lie Ser 
50 55 60 



Asp lie Pro Leu Ser Val Leu Glu Asn Met Ser Lys Lys Asp Met Glu 
65 70 75 80 



Ser Phe lie Leu Tyr Leu Arg Glu Arg Pro Leu Leu Asn Ala Asn Thr 
85 90 95 



Thr Lys Gin Gly Val Ser Gin Thr Thr 'lie Asn Arg Thr Leu Ser Ala 
100 105 110 



Leu Ser Ser Leu Tyr Lys Tyr Leu Thr Glu Glu Val Glu Asn Asp Gin 
115 120 125 



Gly Glu Pro Tyr Phe Tyr Arg Asn Val Met Lys Lys Val Ser Thr Lys 
130 135 140 



Lys Lys Lys Glu Thr Leu Ala Ala Arg Ala Glu Asn He Lys Gin Lys 
145 150 155 160 



Leu Phe Leu Gly Asp Glu Thr Glu Gly Phe Leu Thr Tyr He Asp Gin 
165 170 175 
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Glu His Pro Gin Gin Leu Ser Asn Arg Ala Leu Ser Ser Phe Asn Lys 
180 185 190 



Asn Lys Glu Arg Asp Leu Ala lie lie Ala Leu Leu Leu Ala Ser Gly 
195 200 205 



Val Arg Leu Ser Glu Ala Val Asn Leu Asp Leu Arg Asp Leu Asn Leu 
210 215 220 



Lys Met Met Val lie Asp Val Thr Arg Lys Gly Cys Lys Arg Asp Ser 
225 230 235 240 



Val Asn Val Ala Ala Phe Ala Lys Pro Tyr Leu Glu Asn Tyr Leu Ala 
245 250 255 



lie Arg Asn Gin Arg Tyr Lys Thr Glu Lys Thr Asp Thr Ala Leu Phe 
260 265 270 



Leu Thr Leu Tyr Arg Gly Val Pro Asn Arg lie Asp Ala Ser Ser Val 
275 280 285 



Glu Lys Met Val Ala Lys Tyr Ser Glu Asp Phe Lys Val Arg Val Thr 
290 295 300 



Pro His Lys Leu Arg His Thr Leu Ala Thr Arg Leu Tyr Asp Ala Thr 
305 310 315 320 



Lys Ser Gin Val Leu Val Ser His Gin Leu Gly His Ala Ser Thr Gin 
325 330 335 



Val Thr Asp Leu Tyr Thr His lie Val Ser Asp Glu Gin Lys Asn Ala 
340 345 350 



Leu Asp Ser Leu 
355 



<210> 312 

<211> 118 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 312 
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Met Ala Pro Arg Phe Pro Ala Ser Arg Ser Ala lie Cys lie Asp Pro 
1.5 10 15 



Pro Phe Pro Leu Gin Val Pro Val Tyr Leu Pro Arg He Ser Ala He 
20 25 30 



He Pro Leu Arg Ser He Pro Leu Ala He Ala Cys Pro Cys Pro Arg 
35 40 45 



Trp Phe Glu Val He Arg Ser Ser Gly Leu Arg Ala Asn He Ala Pro 
50 55 60 



Thr Leu Ala Ala Ser Ser Pro Thr Glu Lys Cys Val He Pro Gly Thr 
65 70 75 80 



Phe Pro Phe Phe Thr Asn Cys Ala He Phe Lys Ser Met Arg Arg He 
85 90 95 



Ser Ser He Leu Arg Asn He Ser Ser Lys Arg Phe Leu Ser Lys Val 
100 105 110 



Asp He Phe Leu Pro Phe 
115 



<210> 313 
<211> 563 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 313 

Met Asn Lys Leu He Ala Phe He Glu Lys Gly Lys Pro Phe Phe Glu 
15 10 15 



Lys Leu Ser Arg Asn He Tyr Leu Arg Ala He Arg Asp Gly Phe He 
20 25 30 



Ala Gly Met Pro Val He Leu Phe Ser Ser He Phe lie Leu He Ala 
35 40 45 



Phe Val Pro Asn Ser Trp Gly Phe Lys Trp Ser Asp Glu Val Val Ala 
50 55 60 



-335- 



WO 02/083855 



PCI7US02/11524 



Phe Leu Met Lys Pro Tyr Ser Tyr Ser Met Gly lie Leu Ala Leu Leu 
65 70 1 75 80 



Val Ala Gly Thr Thr Ala Lys Ser Leu Thr Asp Ser Val Asn Arg Ser 
85 90 95 



Met Glu Lys Thr Asn Gin lie Lys Tyr Met Ser Thr Leu Leu Ala Ala 
100 105 110 



He Val Gly Leu Leu Met Leu Ala Ala Asp Pro He Glu Ser Gly Leu 
115 120 125 



Ala Thr Gly Phe Leu Gly Thr Lys Gly Leu Leu Ser Ala Phe Leu Ala 
130 135 140 



Ala Phe Val Thr Val Ala He Tyr Lys Val Cys Val Lys Asn Asn Val 
145 150 155 160 



Thr He Arg Met Pro Asp Glu Val Pro Pro Asn He Ser Gin Val Phe 
165 170 175 



Lys Asp Val He Pro Phe Thr Leu Ser Val Val Ser Leu Tyr Ala Leu 
180 185 190 



Asp Leu Leu Ala Arg Tyr Phe Val Gly Ser Ser Val Ala Glu Ser He 
195 200 205 



Gly Lys Phe Phe Ala Pro Leu Phe Ser Ala Ala Asp Gly Tyr Leu Gly 
210 215 220 



He Thr He He Phe Gly Ala Phe Ala Phe Phe Trp Phe Val Gly He 
225 230 235 240 



His Gly Pro Ser He Val Glu Pro Ala He Ala Ala He Thr Tyr Ala 
245 250 255 



Asn Ala Glu Val Asn Leu Asn Leu Leu Gin Gin Gly Met His Ala Asp 
260 265 270 



Lys He Leu Thr Ser Gly Thr Gin Met Phe He Val Thr Met Gly Gly 
275 280 285 
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Thr Gly Ala Thr Leu Val Val Pro Phe Met Phe Met Trp Leu Thr Lys 
290 295 300 



Ser Lys Arg Asn Arg Ala lie Gly Arg Ala Ser Val Val Pro Thr Phe 
305 310 315 320 



Phe Gly Val Asn Glu Pro lie Leu Phe Gly Ala Pro Leu Val Leu Asn 
325 330 335 



Pro lie Phe Phe He Pro Phe He Phe Ala Pro He Ala Asn Val Trp 
340 345 350 



He Phe Lys Phe Phe He Glu Thr Leu Gly Met Asn Ser Phe Thr Ala 
355 360 365 



Asn Leu Pro Trp Thr Thr Pro Ala Pro Leu Gly Leu Val Leu Gly Thr 
370 375 380 



Asn Phe Gin Val Leu Ser Phe He Leu Ala Ala Leu Leu He Val Val 
385 390 395 400 



Asp Val Val He Tyr Tyr Pro Phe Leu Lys Val Tyr Asp Glu Gin He 
405 410 415 



Leu Glu Glu Glu Arg Ser Gly Lys Ser Asn Asp Glu Leu Lys Glu Lys 
420 425 430 



Val Ala Ala Asn Phe Asn Thr Ala Lys Ala Asp Ala He Leu Glu Lys 
435 440 445 



Ala Gly Val Asp Ala Ala Gin Asn Thr He Thr Glu Glu Thr Asn Val 
450 455 460 



Leu Val Leu Cys Ala Gly Gly Gly Thr Ser Gly Leu Leu Ala Asn Ala 
465 .470 475 480 



Leu Asn Lys Ala Ala Ala Glu Tyr Asn Val Pro Val Lys Ala Ala Ala 
485 490 495 



Gly Gly Tyr Gly Ala His Arg Glu Met Leu Pro Glu Phe Asp Leu Val 
500 505 510 
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He Leu Ala Pro Gin Val Ala Ser Asn Phe Glu Asp Met Lys Ala Glu 
515 520 525 



Thr Asp Lys Leu Gly He Lys Leu Ala Lys Thr Glu Gly Ala Gin Tyr 
530 535 540 



He Lys Leu Thr Arg Asp Gly Lys Gly Ala Leu Ala Phe Val Gin Ala 
545 550 555 560 



Gin Phe Asp 



<210> 314 
<211> 265 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 314 

Met Val Ser Ser Glu Phe He Ser Lys He Glu Phe Ala Cys Asn Lys 
15 10 15 



Lys Glu Ser Leu Tyr Ser Gin Ser Lys Phe Lys Tyr Ala He Arg Ser 
20 25 30 

Met Phe Ala Gly Ala Phe Leu Thr Phe Ser Thr Ala Ala Gly Ala Val 
35 40 45 

» 

Gly Ala Asp Leu He Asn Lys He Ala Pro Gly Ser Gly Arg Phe Leu 
50 55 60 



Phe Pro Phe Val Phe Ala Trp Gly Leu Ala Tyr He Val Phe Leu Asn 
65 70 75 80 



Ala Glu Leu Val Thr Ser Asn Met Met Phe Leu Thr Ala Gly Ser Phe 
85 90 95 



Leu Lys Lys He Ser Trp Arg Lys Thr Ala Glu He Leu Leu Tyr Cys 
100 105 110 



Thr Leu Phe Asn Leu He Gly Ala Leu He Ala Gly Trp Gly Phe Ala 
115 120 125 
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His Ser Ala Ala Tyr Ala Asn Leu Thr His Asp Ser Phe He Ser Gly 
130 135 140 



Val Val Glu Met Lys Leu Gly Arg Ser Asn Glu Leu Val Leu Leu Glu 
145 150 155 160 



Ala He Leu Ala Asn He Phe Val Asn He Ala He Leu Ser Phe He 
165 170 175 



Leu Val Lys Asp Gly Gly Ala Lys Leu Trp Leu Val Leu Ser Ala He 
180 185 190 



Tyr Met Phe Val Phe Leu Thr Asn Glu His He Ala Ala Asn Phe Ala 
195 200 205 



Ser Phe Ala He Val Lys Phe Ser Val Ala Ala Asp Ser He Ala Asn 
210 215 220 



Phe Gly Val Gly Asn Met Leu Arg His Trp Gly Val Thr Phe He Gly 
225 230 235 240 



Asn Phe He Gly Gly Gly Leu Leu Met Gly Leu Pro Tyr Ala Phe Leu 
245 250 255 



Asn Lys Asn Glu Asp Thr Tyr Val Asp 
260 265 



<210> 315 
<211> 449 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 315 

Met Leu Asp Leu Leu Lys Gin Thr He Phe Thr Arg Asp Phe He Phe 
15 10 15 



He Leu He Leu Leu Gly Phe He Leu Val Val Thr Leu Leu Leu Leu 
20 25 30 



Glu Asn Arg Arg Asp Asn He Gin Leu Lys Gin Val Asn Gin Lys Val 
.35 40 45 
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Lys Asp Leu lie Ala Gly Asp Tyr Ser Lys Val Leu Asp Met Gin Gly 
50 55 60 



Gly Ser Glu lie Thr Asn lie Thr Asn Asn Leu Asn Asp Leu Ser Glu 
65 70 75 80 



Val lie Arg Leu Thr Gin Glu Asn Leu Glu Gin Glu Ser Lys Arg Leu 
85 90 95 



Asn Ser lie Leu Phe Tyr Met Thr Asp Gly Val Leu Ala Thr Asn Arg 
100 105 110 



Arg Gly Gin lie lie Met lie Asn Asp Thr Ala Lys Lys Gin Leu Gly 
115 120 125 



Leu Val Lys Glu Asp Val Leu Asn Arg Ser He Leu Glu Leu Leu Lys 
130 135 140 



He Glu Glu Asn Tyr Glu Leu Arg Asp Leu He Thr Gin Ser Pro Glu 
145 150 155^ 160 



Leu Leu Leu Asp Ser Gin Asp He Asn Gly Glu Tyr Leu Asn Leu Arg 
165 170 175 



Val Arg Phe Ala Leu He Arg Arg Glu Ser Gly Phe He Ser Gly Leu 
180 185 190 



Val Ala Val Leu His Asp Thr Thr Glu Gin Glu Lys Glu Glu Arg Glu 
195 200 205 



Arg Arg Leu Phe Val Ser Asn Val Ser His Glu Leu Arg Thr Pro Leu 
210 215 220 



Thr Ser Val Lys Ser Tyr Leu Glu Ala Leu Asp Glu Gly Ala Leu Cys 
225 230 235 240 



Glu Thr Val Ala Pro Asp Phe He Lys Val Ser Leu Asp Glu Thr Asn 
245 250 255 



Arg Met Met Arg Met Val Thr Asp Leu Leu His Leu Ser Arg lie Asp 
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260 



265 



270 



Asn Ala Thr Ser His Leu Asp Val Glu Leu He Asn Phe Thr Ala Phe 
275 280 285 



He Thr Phe He Leu Asn Arg Phe Asp Lys Met Lys Gly Gin Glu Lys 
290 295 300 



Glu Lys Lys Tyr Glu Leu Val Arg Asp Tyr Pro He Asn Ser He Trp 
305 310 315 320 



Met Glu He Asp Thr Asp Lys Met Thr Gin Val Val Asp Asn He Leu 
325 330 335 



Asn Asn Ala He Lys Tyr Ser Pro Asp Gly Gly Lys He Thr Val Arg 
340 345 350 



Met Lys Thr Thr Glu Asp Gin Met He Leu Ser He Ser Asp His Gly 
355 360 365 



Leu Gly He Pro Lys Gin Asp Leu Pro Arg He Phe Asp Arg Phe Tyr 
370 375 380 



Arg Val Asp Arg Ala Arg Ser Arg Ala Gin Gly Gly Thr Gly Leu Gly 
385 390 395 400 



Leu Ser He Ala Lys Glu He He Lys Gin His Lys Gly Phe He Trp 
405 410 , 415 



Ala Lys Ser Glu Tyr Gly Lys Gly Ser Thr Phe Thr He Val Leu Pro 
420 425 430 



Tyr Asp Lys Asp Ala Val Lys Glu Glu Val Trp Glu Asp Glu Val Glu 
435 440 445 



Asp 



<210> 316 

<211> 193 

<212> PRT 

<213> Streptococcus 



pneumoniae 
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<400> 316 

Met Ser Gly Leu Leu Tyr His Thr Ser Val Tyr Ala Val Lys Lys Glu 
15 10 15 



lie Leu Val Asn Thr Arg Lys Lys Thr Gin Phe Met Thr Met Thr Ala 
20 25 30 



Leu Leu Thr Ala He Ala He Leu He Pro He Val Met Pro Phe Lys 
35 40 45 



He Val He Pro Pro Ala Ser Tyr Thr Leu Gly Ser His He Ala He 
50 55 60 



Phe He Ala Met Phe Leu Ser Pro Leu Met Ala Val Phe Val He Leu 
65 70 75 80 



Ala Ser Ser Phe Gly Phe Leu Met Ala Gly Tyr Pro Met Val He Val 
85 90 95 



Phe Arg Ala Phe Ser His He Ser Phe Gly Ala Leu Gly Ala Leu Tyr 
100 105 110 



Leu Gin Lys Phe Pro Asp Thr Leu Asp Lys Pro Lys Ser Ser Trp He 
115 120 125 



Phe Asn Phe Val Leu Ala Val Val His Ala Leu Ala Glu Val Leu Ala 
130 135 140 



Cys Val Val Phe Tyr Ala Thr Ser Gly Thr Asn Val Glu Asn Met Phe 
145 150 155 { 160 



Tyr Val Leu Phe Val Leu Val Gly Phe Gly Thr He He His Ser Met 
165 170 175 



Val Asp Tyr Thr Leu Ala Leu Ala Val Tyr Lys Val Leu Arg Lys Arg 
180 185 190 



Arg 
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<210> 317 

<211> 269 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 317 

Met Lys Asn Lys Arg lie Phe Lys Asp Phe Gin Ala Ser Lys Met Ser 
1 5 10 15 

Leu Asn He Tyr Thr Ser Pro Leu Leu Ala Phe Val Phe Val Phe He 
20 25 30 

Gly Glu Phe Val Ala Phe Thr Leu Tyr Gly He Gly Leu Leu Ala Leu 
35 40 45 

He Gly Leu Ala Arg Asn Phe Gly Glu Ala Gly Gin Asn Leu Ala Ser 
50 55 60 

Tyr Leu Gin Thr Leu His Gin Ser Leu Thr Asp Lys Thr Ser Asp Phe 
65 70 75 80 

Arg Leu He Leu Gly Leu Leu Ala Phe Gly Phe He Leu Asn Thr Val 
85 90 95 

Phe Arg Trp Thr Arg Lys Val Glu Lys Arg Pro He Arg Thr Leu Gly 
* " 100 " 105 HO 

Phe Tyr Arg Glu Asn Phe Leu Ser Asn Leu Leu Lys Gly Phe Ser Leu 
115 120 125 

Gly Leu Ala Leu Phe Leu Leu Thr Leu Leu Gly Leu Val Val Leu Gly 
130 135 1*0 

Gin Tyr Arg Leu Glu Ser He His Leu Asn Pro Tyr Ser Leu Ala Phe 
145 150 155 160 

Val Val Phe Thr He Pro Phe Trp He Leu Gin Gly Thr Ala Glu Glu 
165 170 175 

Val Val Ala Arg Ala Trp Leu Leu Pro Gin Leu Ala Ser Arg Thr Asn 
180 185 190 
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Leu Lys Leu Ala lie Leu lie Ser Ser Leu Phe Phe Thr Leu Leu His 
195 200 205 



Met Gly Asn Ser Gly Leu Thr Pro Leu Ser Leu Val Asn Leu Phe Leu 
210 215 220 



Phe Gly Val Ala Met Ala Leu Tyr Leu Leu Lys Thr Asp Thr Val Trp 
225 230 235 240 



Gly Val Ala Gly He His Gly Ala Trp Asn Phe Ala Gin Gly Asn Leu 
245 250 255 



Phe Gly He Leu Val Ser Gly Gin Pro Ser Glu Arg Leu 
260 265 



<210> 318 
<211> 721 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 318 

Met Lys Lys Lys Phe Leu Ala Phe Leu Leu He Leu Phe Pro lie Phe 
15 10 15 



Ser Leu Gly He Ala Lys Ala Glu Thr He Lys He Val Ser Asp Thr 
20 25 30 



Ala Tyr Ala Pro Phe Glu Phe Lys Asp Ser Asp Gin Thr Tyr Lys Gly 
35 40 45 



He Asp Val Asp He He Asn Lys Val Ala Glu He Lys Gly Trp Asn 
50 55 60 



He Gin Met Ser Tyr Pro Gly Phe Asp Ala Ala Val Asn Ala Val Gin 
65 70 75 80 



Ala Gly Gin Ala Asp Ala He Met Ala Gly Met Thr Lys Thr Lys Glu 
85 90 95 



Arg Glu Lys Val Phe Thr Met Ser Asp Thr Tyr Tyr Asp Thr Lys Val 
100 105 . 110 
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Val lie Ala Thr Thr Lys Ser His Lys lie Ser Lys Tyr Asp Gin Leu 
115 120 125 



Thr Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ala Gin Arg Phe 
130 135 140 



Leu Glu Thr lie Lys Asp Lys Tyr Gly Phe Thr He Lys Thr Phe Asp 
145 150 155 160 



Thr Gly Asp Leu Met Asn Asn Ser Leu Ser Ala Gly Ala lie Asp Ala 
165 170 175 



Met Met Asp Asp Lys Pro Val He Glu Tyr Ala He Asn Gin Gly Gin 
180 185 190 



Asp Leu His He Glu Met Asp Gly Glu Ala Val Gly Ser Phe Ala Phe 
195 200 205 



Gly Val Lys Lys Gly Ser Lys Tyr Glu His Leu Val Thr Glu Phe Asn 
210 215 220 



Gin Ala Leu Ser Glu Met Lys Lys Asp Gly Ser Leu Asp Lys He He 
225 230 235 240 



Lys Lys Trp Thr Ala Ser Ser Ser Ser Ala Val Pro Thr Thr Thr Thr 
245 250 255 



Leu Ala Gly Leu Lys Ala He Pro Val Lys Ala Lys Tyr He He Ala 
260 265 270 



Ser Asp Ser Ser Phe Ala Pro Phe Val Phe Gin Asn Ser Ser Asn Gin 
275 280 285 



Tyr Thr Gly He Asp Met Glu Leu He Lys Ala He Ala Lys Asp Gin 
290 295 300 



Gly Phe Glu He Glu He Thr Asn Pro Gly Phe Asp Ala Ala He Ser 
305 310 315 320 



Ala Val Gin Ala Gly Gin Ala Asp Gly He He Ala Gly Met Ser Val 
325 330 335 
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Thr Asp Ala Arg Lys Ala Thr Phe Asp Phe Ser Glu Ser Tyr Tyr Thr 
340 345 350 



Ala Asn Thr He Leu Gly Val Lys Glu Ser Ser Asn He Ala Ser Tyr 
355 360 365 



Glu Asp Leu Lys Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ser 
370 375 380 



Gin Thr Phe Leu Thr Glu Asn Gin Ser Lys Tyr Gly Tyr Lys He Lys 
385 390 395 400 



Thr Phe Ala Asp Gly Ser Ser Met Tyr Asp Ser Leu Asn Thr Gly Ala 
405 410 415 



He Asp Ala Val Met Asp Asp Glu Pro Val Leu Lys Tyr Ser He Ser 
420 425 430 



Gin Gly Gin Lys Leu Lys Thr Pro He Ser Gly Thr Pro He Gly Glu 
435 440 445 



Thr Ala Phe Ala Val Lys Lys Gly Ala Asn Pro Glu Leu He Glu Met 
450 455 460 



Phe Asn Asn Gly Leu Ala Asn Leu Lys Ala Asn Gly Glu Phe Gin Lys 
465 470 475 480 



He Leu Asp Lys Tyr Leu Ala Ser Glu Ser Ser Thr Ala Ser Thr Ser 
485 490 495 



Thr Val Asp Glu Thr Thr Leu Trp Gly Leu Leu Gin Asn Asn Tyr Lys 
500 505 510 



Gin Leu Leu Ser Gly Leu Gly He Thr Leu Ala Leu Ala Leu He Ser 
515 520 525 



Phe Ala He Ala He Val He Gly He He Phe Gly Met Phe Ser Val 
530 I 535 540 



Ser Pro Tyr Lys Ser Leu Arg Val He Ser Glu He Phe Val Asp Val 
545 550 555 560 
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He Arg Gly He Pro Leu Met He Leu Ala Ala Phe He Phe Trp Gly 
565 570 575 



He Pro Asn Phe He Glu Ser He Thr Gly Gin Gin Ser Pro He Asn 
580 585 590 



Asp Phe Val Ala Gly Thr He Ala Leu Ser Leu Asn Ala Ala Ala Tyr 
595 600 605 



He Ala Glu He Val Arg Gly Gly He Gin Ala Val Pro Val Gly Gin 
610 615 620 



Met Glu Ala Ser Arg Ser Leu Gly He Ser Tyr Gly Lys Thr Met Arg 
625 630 635 640 



Lys He He Leu Pro Gin Ala Thr Lys Leu Met Leu Pro Asn Phe Val 
645 650 655 



Asn Gin Phe Val He Ala Leu Lys Asp Thr Thr He Val Ser Ala He 
660 665 670 



Gly Leu Val Glu Leu Phe Gin Thr Gly Lys He He He Ala Arg Asn 
675 680 685 



Tyr Gin Ser Phe Lys Met Tyr Ala He Leu Ala He Phe Tyr Leu Val 
690 695 700 



He He Thr Leu Leu Thr Arg Leu Ala Lys Arg Leu Glu Lys Arg He 
705 710 715 720 



Arg 



<210> 319 

<211> 246 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 319 

Met Ala Lys Leu Lys He Asp Val Asn Asp Leu His Lys His Tyr Gly 
1 5 10 15 
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Lys Asn Glu Val Leu Lys Gly lie Thr Thr Lys Phe Tyr Glu Gly Asp 
20 25 30 



Val Val Cys lie lie Gly Pro Ser Gly Ser Gly Lys Ser Thr Phe Leu 
35 40 45 



Arg Ser Leu Asn Leu Leu Glu Glu Val Thr Ser Gly His lie Thr Val 
50 55 60 



Asn Gly Tyr Asp Leu Thr Glu Lys Thr Thr Asn Val Asp His Vai Arg 
65 70 75 80 



Glu Asn lie Gly Met Val Phe Gin His Phe Asn Leu Phe Pro His Met 
85 90 95 



Ser Val Leu Asp Asn lie Thr Phe Ala Pro lie Glu His Lys Leu Met 
100 105 110 



Thr Lys Glu Glu Ala Glu Glu Leu Gly Met Glu Leu Leu Glu Lys Val 
115 120 125 



Gly Leu Ala Asp Lys Ala Asn Ala Asn Pro Asp Ser Leu Ser Gly Gly 
130 135 140 



Gin Lys Gin Arg Val Ala He Ala Arg Gly Leu Ala Met Asn Pro Asp 
145 150 155 160 



He Met Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val 
165 170 175 



Gly Asp Val Leu Asn Val Met Lys Glu Leu Ala Glu Gin Gly Met Thr 
180 185 190 



Met He He Val Thr His Glu Met Gly Phe Ala Arg Gin Val Ala Asn 
195 200 205 



Arg Val He Phe Thr Ala Asp Gly Glu Phe Leu Glu Asp Gly Thr Pro 
210 215 220 



Asp Gin He Phe Asp Asn Pro Gin His Pro Arg Leu Lys Glu Phe Leu 
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225 230 235 240 



Asp Lys Val Leu Asn Val 
245 



<210> 320 

<211> 119 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 320 

Met Arg lie lie Tyr Leu He He Gly Phe Leu Ser Leu Thr Leu Ala 
1 5 10 15 



He Val Gly Val Val Leu Pro Leu Leu Pro Thr Thr Pro Phe Leu Leu 
20 25 30 



Leu Ser He Ala Cys Phe Ser Arg Ser Ser Lys Arg Phe Glu Asp Trp 
35 40 45 



Leu Tyr His Thr Lys Leu Tyr Gin Ala Tyr Val Ala Asp Phe Arg Glu 
50 55 60 



Thr Lys Ser He Ala Arg Glu Arg Lys Lys Lys He He Val Ser He 
65 70 75 80 



Tyr Val Leu Met Gly He Ser He Tyr Phe Ala Pro Leu Leu Pro Val 
85 90 95 



Lys He Gly Leu Gly Ala Leu Thr He Phe He Thr Tyr Tyr Leu Phe 
100 105 110 



Lys Val He Pro Asp Lys Glu 
115 



<210> 321 
<211> 162 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 321 

Met Ser Tyr Leu Arg Phe Phe Phe Ala Phe Phe He Leu Leu Ala He 
15 10 15 
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Arg Phe Met Asp Cys Phe Met Ala Asn Ser Pro He Leu Pro Phe Lys 
20 25 30 



Pro Pro Pro Asn He Trp Leu He Ser Gly He Pro Ala Pro Pro Arg 
35 40 45 



Ala Asp Lys Ser Gly He Pro Pro Cys Pro He He Pro Ser Arg Ala 
50 55 60 



Asp He Ser He Pro Pro He Phe Gly He Phe Leu Gly Arg Leu Phe 
65 70 75 80 



Gly Leu He Pro He Cys Phe He He Leu Phe He Ser Pro Asp He 
85 90 95 



Thr Pro Cys Met Ser Cys Leu Ala Trp Leu Lys Ser Leu Met Asn Leu 
100 105 110 



Leu Thr Ser Thr Asn Val Phe Pro Glu Pro Ala Ala He Arg Arg Arg 
115 120 125 



Arg Leu Gly Phe Asn Lys Ser Gly Phe Ser Arg Ser Ser Gly Val He 
130 135 140 



Glu Asp Thr Met Ala Arg Leu Arg Ala He Trp Arg Ser Ser Thr Phe 
145 150 155 160 



Met Phe 



<210> 322 
<211> 124 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 322 

Met Lys Lys Glu Gin Phe Tyr Pro Leu Gly He Phe Leu Ala Ala Met 
15 10 15 



Leu Gly Gly Leu Val Arg Tyr Leu Val Ser Thr Trp Leu Pro Ala Ser 
20 25 30 
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Pro Asp Phe Pro Trp Gly Thr Leu Phe Val Asn Tyr Leu Gly lie Phe 
35 40 45 



Cys Leu lie Tyr Leu Val Lys Gly Tyr Leu Val Tyr Lys Gly Thr Ser 
50 55 60 



Lys Gly Leu lie Leu Ala Leu Gly Thr Gly Phe Cys Gly Gly Leu Thr 
65 70 75 80 



Thr Phe Ser Ser Leu Met Leu Asp Thr Val Lys Leu Leu Asp Thr Gly 
85 90 95 



Arg Tyr Leu Ser Leu lie Leu Tyr Leu Leu Leu Ser He Gly Gly Gly 
100 105 110 



Leu Leu Leu Ala Tyr Tyr Leu Gly Arg Lys Lys Trp 
115 120 



<210> 323 

<211> 663 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 323 

Met Ala He Ser Gin Met Lys Arg He Ser Leu Leu Phe Ser Lys Ser 
1 5 10 15 



Ser Leu Asp Asp Val Leu Lys Thr He Gin Glu Leu Glu Ser Val Gin 
20 25 30 



Phe Arg Asp Leu Lys Val Gin Asp Asn Trp Ser Glu Ala Leu Glu Lys 
35 40 45 



Asp Glu Val Val Phe Pro Thr He Gin He Phe His Thr Ser Asn Ser 
50 55 60 



Asn His Gly Val He Glu Gly Asn Asp Ala Leu Thr Tyr Leu Met Asn 
65 70 75' 80 



Gin Gin Gin His Leu Glu Ala Thr Val Glu Lys Leu Gin Glu Tyr Leu 
85 90 95 
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Pro Lys Glu Asn Thr Phe Lys Leu Leu Gin Gin Pro Pro lie Thr Thr 
100 105 110 



Ser Tyr Glu Glu Leu Glu Lys Phe Gly Lys Ala Asn Val Ala Glu Gly 
115 120 125 



Val Leu Lys Lys Val Asn His Gin lie Asn Arg Val His Glu Leu Glu 
130 135 140 



Arg His lie Gin Ser Asn Asn Glu Glu lie Glu Arg Leu lie Lys Tip 
145 150 155 160 



Glu Lys Leu Glu lie Val Pro Ala Asn Leu Glu Gin Phe Ser Phe Cys 
165 170 175 



Lys Gly Lys Val Gly Thr lie Pro Arg Thr Glu Asp Asn Arg Leu Tyr 
180 185 190 



Asn Ser Leu Leu Glu Asn Asn He Glu Val Gin Glu He Phe Ser Asn 
195 200 205 



Asp Arg Glu Tyr Gly Val Val Val Phe Tyr Gin Ser Ser Tyr Ser He 
210 215 220 



Asp Phe Asp Glu Tyr Leu Phe Glu Pro Phe Asp Tyr Ser Arg Lys Glu 
225 230 235 240 



Leu Pro Lys Gin Arg Val Val Asp Leu Asp Gin Glu Asn Met Gin Leu 
245 250 255 



He Thr Glu Lys Glu Asn He He Ala Ser Leu Gin Asp Ser Lys Lys 
260 265 270 



Tyr Leu He Asp Leu Gin Trp Gin He Asp Tyr He Leu Ser He Tyr 
275 280 285 



Ala Arg Gin He Ser Lys Asn Asn Phe Leu Cys Thr Pro His Leu Val 
290 295 300 



Ala Leu Glu Gly Trp He Glu Glu Thr Arg He Leu Tyr Phe He Lys 
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305 310 315 320 



Val Met Asp Glu His Phe Gly His Ser He Tyr He Tyr Glu Ser Glu 
325 330 335 



Thr Leu Thr Asp Asn Gin Asp Glu He Pro He Lys Leu Thr Asn His 
340 345 350 



Ser Leu He Glu Pro Phe Glu Leu Leu Thr Glu Met Tyr Ala Leu Pro 
355 360 365 



Lys Tyr Tyr Glu Lys Asp Pro Thr Pro Val Leu Ala Pro Phe Tyr Phe 
370 375 380 



Thr Phe Phe Gly Met Met Val Ala Asp Leu Gly Tyr Gly Leu Leu Leu 
385 390 395 400 



Phe Leu Gly Thr Met Leu Ala Leu Lys He Phe His Leu Pro Ser Ala 
405 410 415 

Thr Lys Arg Phe Leu Lys Phe Phe Asn He Leu Gly Val Ala Val Ala 
420 425 430 

He Trp Gly Gly He Tyr Gly Ser Phe Phe Gly Tyr Glu Leu Pro Phe 
435 440 445 

His Leu He Ser Thr Thr Ser Asp Val Met Thr He Leu Val Val Ser 
450 455 460 



Val Val Phe Gly Phe He Thr Val Phe Ala Gly Leu Leu Ala Ser Gly 
465 470 475 480 



Leu Gin Lys Val Arg Met Asn Lys Tyr Ala Glu Ala Tyr Asn Ser Gly 
485 490 495 



Phe Ala Trp Cys Val He Leu Leu Gly Leu Leu Phe He Ala Val Gly 
500 505 510 



Met Leu Met Pro Asp Met Arg Pro Leu Phe Val Leu Gly Lys Trp Val 
515 520 525 
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Ser lie Phe Asn Ala Val Gly lie Leu lie Val Ser He He Gin Thr 
530 535 • 540 



Lys Ser Leu Ser Gly He Gly Ala Gly Leu Phe Asn Leu Tyr Asn He 
545 550 555 560 



Ser Ser Tyr He Gly Asp Leu Val Ser Phe Thr Arg Leu Met Ala Leu 
565 570 575 



Gly Leu Ser Gly Ala Ser He Ala Ser Ala Phe Asn Leu He Val Gly 
580 585 590 



Leu Phe Pro Gly He Leu Ala Lys Leu Thr He Gly Leu Val Leu Phe 
595 600 605 



He Leu Leu His Ala He Asn He Phe Leu Ser Leu Leu Ser Gly Tyr 
610 615 620 * 



Val His Gly Ala Arg Leu He Phe Val Glu Phe Phe Gly Lys Phe Tyr 
625 630 635 640 



Glu Gly Gly Gly Lys Pro Phe Gin Pro Leu Lys Ala Ser Glu Lys Tyr 
645 650 655 



He Lys Val He Thr Lys Asn 
660 



<210> 324 
<211> 296 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 324 

Met Lys He He Gly He Asp He Gly Gly Thr Thr He Lys Ala Asp 
15 10 15 



Leu Tyr Asp Glu Phe Gly Thr Ser Leu Asn His Phe Lys Glu He Glu 
20 25 30 



Thr He He Asp Tyr Asp Leu Gly Thr Asn Gin He Leu Asn Gin Val 
35 40 45 
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Cys Asp Leu lie Gly Glu Tyr Thr Leu Asn His Ser He Asp Gly Val 
50 55 60 



Gly He Ser Thr Ala Gly Val Val Asn Ala Asn Thr Gly Glu He He 
65 70 75 80 



Tyr Ala Gly Tyr Thr He Pro Gly Tyr He Gly Val Asn Phe Thr Ala 
85 90 95 



Glu He Glu Lys Arg Phe Gly Leu Tyr Thr Phe Val Glu Asn Asp Val 
100 105 110 



Asn Cys Ala Ala Leu Gly Glu Leu Trp Lys Gly Gin Ala Lys Asp Lys 
115 120 125 



Lys Asn Val Val Met Val Thr He Gly Thr Gly He Gly Gly Ser He 
130 135 140 



He Val Asn Gly Gin He Val Asn Gly Phe Asn Tyr Thr Ala Gly Glu 
145 150 155 160 



Val Gly Tyr He Pro Val Gly Asn Ser Asp Trp Gin Ser Lys Ala Ser 
165 170 175 



Thr Thr Ala Leu He His Leu Tyr Gin Lys Lys Ser Leu Lys Thr Asn 
180 185 190 



Gin Thr Gly Arg Thr Phe Phe Thr Asp Leu Arg Ser Gly Asp Lys Val 
195 200 205 



Ala Glu Glu Thr Phe Glu He Phe Val Glu Asn Leu Thr Lys Gly Leu 
210 215 220 



Leu Thr He Ser Tyr Leu Leu Asn Pro Glu He Leu He Leu Gly Gly 
225 ' 230 .235 240 



Gly He Leu Asp Ser Lys Asp He Leu Leu Pro Glu He Gin Ser Ser 
245 250 255 



Leu Ala Lys Asn Ala Met Asp Asn Arg Phe Leu Pro Lys Asn Leu Val 
260 265 270 
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Ala Ala Thr Leu Gly Asn Glu Ala Gly Arg He Gly Ala Val Lys Asn 
275 280 285 



Phe Leu Asp Arg He Ser Asn Lys 
290 295 



<210> 325 

<211> 305 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 325 

Met Lys Asp Leu Thr Lys Tyr Lys Gly Val He Pro Ala Phe Tyr Ala 
1 5 10 15 



Cys Tyr Asp Glu Asn Gly Glu lie Ser Gin Asp Arg Val Lys Ser Leu 
20 25 30 



Val Gin Tyr Phe He Asp Lys Gly Val Lys Gly He Tyr Val Asn Gly 
35 40 45 



Ser Ser Gly Glu Cys He Tyr Gin Ser Val Glu Asp Arg Lys Gin He 
50 55 60 



He Glu Ala Val Met Glu Val Ala Lys Gly Lys Leu Thr Val He Asn 
65 70 75 80 



His He Ala Cys Asn Asn Thr Lys Asp Ser lie Glu Leu Ala Lys His 
85 90 95 



Ser Glu Ser Val Gly Val Asp Ala He Ala Ala He Pro Pro He Tyr* 
100 105 110 



Phe Lys Leu Pro Glu Tyr Ser He Ala Ala Tyr Trp Asn Ala Met Ser 
115 120 125 



Glu Ala Ala Ser Asn Thr Asp Phe He He Tyr Asn He Pro Gin Leu 
130 135 140 



Ala Gly Val Ala Leu Thr Gly Ser Leu Tyr Ala Thr Met Arg Gin Asn 
145 150 155 160 
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Pro Arg Val lie Gly Val Lys Asn Ser Ser Met Pro Val Gin Asp lie 
165 170 175 

Gin Met Phe Val Ala Ala Gly Gly Glu Asp Tyr He Val Phe Asn Gly 
180 185 190 

Pro Asp Glu Gin Tyr Leu Gly Gly Arg Leu Met Gly Ala Glu Ala Gly 
195 200 205 

He Gly Gly Thr Tyr Gly Val Met Pro Asp Leu Phe Leu Lys Leu Glu 
210 215 220 



Ser Leu He Gin Glu Arg Asp Leu Asp Thr Ala Lys Lys Leu Gin Tyr 
225 230 235 240 



Ala He Asn Glu Val He Tyr Lys Met He Ser Gly Lys Ala Asn Met 
245 250 255 



Tyr Ala Val Ala Lys Glu Val Leu Arg Leu Asn Glu Lys Leu Asp Leu 
260 265 270 



Gly Ser Val Arg Gin Pro Leu Glu Ala Leu Ala Glu Gly Asp Leu Glu 
275 280 285 



Val Ala Lys Gin Ala Ala Glu Leu He Gin Gin Ala Arg Lys Glu Phe 
290 295 300 



Leu 
305 



<210> 326 

<211> 252 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 326 

Met He Gly Gly Lys Asn Met Asp Lys Asp Tyr He Leu Lys Val Lys 
1 5 10 15 



Gly Leu Tyr His Gin Phe Leu Leu Gly Asn Asn Lys Thr Leu Gin Val 
20 25 30 
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Leu Lys Asn Val Ser Leu Ser Ala Ser Arg Gly Glu Phe lie Ser lie 
35 40 .45 



Leu Gly lie Ser Gly Ser Gly Lys Ser Thr Leu Leu Lys Cys lie Ser 
50 55 60 



Ser Leu Leu Glu Pro Thr Ser Gly Glu Val He Leu Asn Gly He Asn 
65 70 75 80 



Pro Tyr Lys He Arg Asn Ala Lys Leu Ser Ser He Arg Arg Asn Glu 
. 85 90 95 



Val Ser Phe He Phe Gin Ala Tyr Asn Leu He Pro Ser Leu Pro Val 
100 105 110 



He Glu Asn He Ala Leu Pro Leu Arg Leu Ser Gin Lys Lys Leu Thr 
115 120 125 



He Lys Asn Val Glu Asn Leu Leu Lys Arg Met Lys Phe Asn Ala Gly 
130 135 140 



Leu Asn Asp Phe Val Gly Thr Leu Ser Gly Gly Glu Gin Gin Lys Val 
145 150 155 160 



Ala He Ala Arg Ala Val lie Ala Asp Ser Asp He He Phe Ala Asp 
165 170 175 



Glu Pro Thr Gly Ala Leu Asp Ser Val Ser Arg Glu Val He Phe Glu 
180 185 190 



Leu Leu Arg Glu Leu Val Gly Ala Gly Lys Cys Val He Met Val Thr 
195 200 205 



His Asp He Glu Leu Ala Ser Lys Thr Asp Arg Ala Leu He Leu Lys 
210 215 220 



Asp Gly Lys He Phe Lys Glu Leu His Arg Pro Ser Gly Glu Glu Leu 
225 230 235 - 240 



Tyr Lys He Leu Glu Val Gin Ser Thr Thr Glu Glu 
245 250 
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<210> 327 
<211> 535 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 327 

Met Asn Tyr Leu Lys Phe lie Lys Lys Thr Lys Leu lie Leu Met Gly 
15 10 15 



He Leu He Phe Leu Ser Ser Phe Asn Gly Val Leu Leu Ser Gly He 
20 25 30 



He Val Tyr Ala Gly Ser Leu Asn Gin Thr Ser Ser Phe Ser Asp Val 
35 40 45 



Leu Arg Phe Gly Ala He Ser He Leu Gly Trp Ser Ala He Tyr He 
50 55 60 



Ser Asn Tyr Tyr Leu Glu Val Thr Glu Ala Ser He Thr Lys Asp He 
65 70 75 80 



Asn Val Lys He Lys Gin Gly Tyr Phe Arg Glu Gin Tyr Leu Ser Ser 
85 90 95 



Glu Met Val Lys Asp Tyr Ser Ser He He Ser Val Leu Ser Asn Asp 
100 105 110 



Leu Arg Leu lie Glu Glu Asn Tyr Phe Arg Gin He Phe Glu He He 
115 120 125 • 



Ser Ser He Leu Leu Phe He Val Ser Leu Ser Phe Met Leu Tyr Leu 
130 135 140 



Asn Phe Leu Val Ser He He Phe He Val Leu Ser Ala Leu Pro He 
145 150 155 160 



He Val Pro Val Phe Met Lys Lys Met Leu Ser Asn Ser Ala Asn Glu 
165 170 175 



Tyr Ser Asn Ser Asn Ala Glu Tyr Thr His He He Lys Glu He Phe 
180 185 190 



I 
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Asn Gly Phe Lys Thr Leu Lys Ser Tyr Ser Val Thr Lys Glu lie lie 
195 200 205 



Ser Leu Ser Asp Lys Lys Leu Asp Lys Leu Glu Asp Ser Thr Phe Asn 
210 215 220 



Leu Lys Arg Ser Glu Val Leu Ser Lys Leu Val Ala Val Leu lie Ser 
225 230 235 240 



Gly Phe Cys Phe Leu Val Pro Leu Val Val Gly Cys Tyr Phe Val lie 
245 250 255 



Tyr His Lys Ser Leu Ser Phe Ser Glu Leu He Gly He Phe Leu Ala 
260 265 270 



Asn Asp Lys Val Leu Gly Pro He Gin Ser He Ala Tyr Ser Leu Asn 
275 280 285 



Lys He Asn Thr Thr Lys Asp Leu Arg Lys Pro Phe Leu Lys Tyr Leu 
290 295 300 



Ser Gly Glu Lys Asn Phe He Asp Ala Glu His Asp Asn Asn Gly Leu 
305 310 315 320 



Tyr Thr Ser Ser He Asp Glu He His Met Lys Asp Val Val Tyr Ser 
325 330 335 



He Thr Pro Glu Asn Lys Leu Ser He Asp Phe Ser Phe Lys Ser Pro 
340 345 350 



Phe Arg Val Leu Leu Thr Gly Thr Ser Gly Ser Gly Lys Thr Thr He 
355 360 365 



Leu Asn Leu He Asn Gly Ser Leu Lys Pro Gin Lys Gly Tyr Val Asn 
370 375 380 



Leu Leu Ser His Gly Lys Lys Ser Ser Asp Ser He Pro Thr Val Asp 
385 390 395 400 



Gin Thr Pro Tyr He Phe Asp Thr Thr He Arg Glu Asn Val Thr Leu 
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405 410 415 



Phe Gin Asn Glu Tyr Phe Ser Asp Asp Gin lie lie Glu Val Leu Lys 
420 425 430 



Lys Val Asn Leu Tyr Glu Glu Leu Glu Lys He Asp He Leu Asn Tyr 
435 440 445 



Gin Cys Gly Glu Asn Gly Ser Asn Leu Ser Gly Gly Gin Lys Gin Lys 
450 455 460 



He Ala Leu Ala Arg Ala Leu He Arg Asn Asn Lys Val Tyr Leu Phe 
465 470 475 480 



Asp Glu He Ser Ala Asn Leu Asp Asn Asp Asn Ser Asn Ser He His 
485 490 495 



Asp He Leu Phe Asn Leu Gly He Ser Phe He Glu Val Ser His His 
500 505 510 



Tyr Asp Leu Asn Asp Lys Arg Tyr Thr Asp He Tyr. Lys Leu Glu Asn 
515 520 525 



Gly Thr Leu Phe Lys He Lys 
530 535 



<210> 328 
<211> 646 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 328 

Met Asn Gin Ser Asn Glu He Phe Leu Asn Thr He Gin Glu Lys Thr 
15 10 15 



His Tyr Lys Arg Ser He Ser Ser Ser Phe Gin Glu Leu Lys Lys Trp 
20 25 30 . 



Asn Ser Leu He Phe Arg Arg Gly Arg Tyr Trp Tyr Gin Phe Asp Asn 
35 40 45 



Trp Ser He Pro Asn Thr Gly Val He Lys Glu Trp Tyr Val Glu Asp 
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50 55 60 



Asn Asp Trp lie Pro Lys Val Ser Ser Ser Ser Leu Asp Asn Ser Asn 
65 70 75 80 



Ser Leu Lys lie Val Phe Asp Val Glu Lys Tyr Thr Leu Pro Asp Asp 
85 90 95 



Ser He Leu Gin Asp Val Arg He Ser Ser Asp Glu Ser Tyr He Val 
100 105 110 



Leu Val Val Ser Ser Leu Arg Thr Thr Asn Leu He Gly He Lys Lys 
115 120 125 



Tyr Thr Met Glu Glu Leu Phe He He Glu Asp He Ser Val Glu Ser 
130 135 140 



Ser Phe Tyr Leu Gly Lys Phe Gly Val Met Tyr Thr Arg Ser Lys Glu 
145 150 155 160 



Tyr Gly Arg Pro Ser Lys Leu Phe Tyr Lys Ser Phe Asp Ser Phe Thr 
165 170 175 



Glu Glu Glu Leu Phe Glu Glu Asn Glu Cys Ser Phe Arg Leu Lys He 
180 185 190 



Val His He Asp Ser Asn Asn Cys Phe Val Lys Ser Val Asp Phe Gin 
195 , 200 205 



Lys Gly Arg He Phe Leu Tyr Ser Phe Asp Arg Thr Gly Phe Val Arg 
210 215 220 



His Ser Tyr Thr Glu Thr Val Ala Pro Thr Pro Arg Asp He Ala Leu 
225 230 235 240 



Phe Ser Thr Glu Lys Ala Gin Tyr Phe Leu Gly Leu Ser Ser Thr Glu 
245 250 255 



Glu Lys Lys Asp Gin Leu He Leu Arg Glu Thr Ser Ser Gly Asp Arg 
260 265 270 
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Val Ser lie Thr lie Pro Tyr Gin Asp Arg Ala Arg Arg Val His Cys 
275 280 285 



He Gly Arg Tyr He Leu Leu Asp Cys Ser Asn Ala Ala Asn Ser Val 
290 295 300 



Phe Tyr Leu Ala Thr Phe Lys Asn Asn Ser Leu Arg Glu Leu Ser Val 
305 310 315 320 



Asn Lys He Thr Phe Asp Glu Lys Thr Thr Leu Tyr Glu Asn Ser Phe 
325 330 335 . 



Ser Asp Arg Val Leu Leu Phe Leu Glu Arg Arg Thr Phe Tyr Glu Lys 
340 345 350 



He Leu Ser Phe Asp Leu He Glu Asn Thr Leu Lys Thr Glu Phe Glu 
355 360 365 



Arg Pro He He Lys Ser Asn Asn Thr Lys Tyr Phe Ser Lys Val He 
370 375 380 



Trp Thr Lys Lys Asp Ser Tyr Asp Val Ser He Pro He Ser Leu Phe 
385 390 395 400 



Trp Lys Ser Glu Asp Thr Asp Glu Leu Pro Arg Arg Lys Lys Cys He 
405 410 415 



Leu Ser Val Tyr Gly Ala Tyr Gly Lys Asn Asp Asn Ser Asp Leu Asp 
420 425 430 



Glu He Met Leu Ser He He Asp Ala Gly Phe He Tyr Ala He Val 
435 440 445 



His Val Arg Gly Gly Gly Tyr Leu Gly Gly Glu Trp Tyr Arg Ser Gly 
450 455 460 



Lys Ala Leu Asn Lys Trp Asn Ser He Arg Asp Phe He Glu Gly Val 
465 470 475 480 



Asn Tyr Leu Arg Glu Asn Asp Val He Asp Ser Lys Arg Leu Gly Leu 
485 490 495 
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lie Thr Ser Ser Ala Gly Gly He He Ala Gly Ala Val Leu Asn Glu 
500 505 510 



Glu Lys Asn Leu Leu Gin Ser He Leu Leu Phe Ser Pro Phe He Asn 
515 520 525 



Pro Tyr Asp Thr Leu Gin Asn Pro Asn Asp Pro Leu Ser Lys Thr Glu 
530 535 540 

He Ala Glu Trp Gly Asp He Arg Asp Pro Glu Val Lys Ala Tyr He 
545 550 555 560 



Lys Ser Tyr Ser Pro Met Gin Asn He Glu Lys Ala Arg Asp Ser Asn 
565 570 575 



Thr Val He Val Asn He Leu Gly Glu Lys Asp Pro Tyr He Asn Asn 
580 585 590 



Asn Glu Val He Glu Trp Ser Lys Lys Leu Asn Ser He Gly Val Lys 
595 600 605 



Ser Leu Leu Tyr Leu Asn Lys Ala Ala Gly His Gly Gly Phe Thr Pro 
610 615 620 



Ser Asp Val Leu Leu Met He Asp Thr Leu Asn Tyr Phe Phe Glu Glu 
625 630 635 640 



Val Gly Arg Asn Asn Leu 
645 



<210> 329 

<211> 477 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 329 

Met He Asp Gly Lys Arg Leu Leu Phe Ser Leu Thr He Val Ser Tyr 
1 5 10 15 



Ala Leu Thr Leu Val Ser Gly He Val Tyr Leu Phe Asn Asn Asn Asn 
20 25 30 
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Val Ser Leu Leu Ser Thr Leu Leu Phe Leu Leu Val Ser Ser Leu lie 
35 40 45 



Ala Cys Trp Asn Asp lie Lys Tyr Tyr Leu lie His Phe lie Phe Tyr 
50 55 60 



Leu Thr lie Phe Val Phe Leu Val Ser Arg Pro Thr lie Asp Tyr Phe 
65 70 75 80 



Arg Asp Gly Ala Leu Asp Thr Tyr His Pro lie Ala Tyr Arg Phe Ala 
85 90 95 



Phe lie Val Val Met He Ser He Leu Gly Leu Thr Thr Gly Gly He 
100 105 110 



Leu Ala Arg Tyr Phe He Ala Arg Lys Lys He Lys Val Ala Asn He 
115 120 125 



Gly Asn Ser Leu Lys Glu Val Tyr He Lys Arg Leu Arg Phe Val Ser 
130 135 140 



Leu Gly Val Phe Leu Leu Thr Tyr Pro Phe Tyr Phe He Arg Leu Phe 
145 150 155 160 



Glu Arg Leu Leu Tyr Arg Leu Gin Thr Ser Tyr Tyr Ala Tyr Tyr Ala 
165 170 175 



Asn Phe Glu Ser Lys Leu Pro Tyr Phe Thr Tyr He Leu Ser Thr Phe 
180 185 190 



Thr Val Tyr Ala Met Cys Met Tyr Leu Ala Thr Lys Pro Lys Lys Leu 
195 200 205 



Gin Ala Thr Ala Val Leu Val Ser Phe He Ala Ala Asn Thr He His 
210 215 220 



Leu Ala He Gly Thr Arg Asn Pro Phe He Leu Ser He Leu Phe Ala 
225 230 235 240 



Phe Val Tyr Tyr Phe Met Arg Glu Gin Thr Glu Lys Gly Lys Trp He 
245 250 255 
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Gly Phe Lys Glu Lys Leu Ala lie Phe Val Gly Ser Pro lie Leu Met 
260 265 270 



Leu Ala Met Gly Val Leu, Asn Tyr Val Arg Asp Asn Val Gin Val Ser 
275 280 285 



His Thr Gly Phe Trp Asp lie Leu Leu Asp Phe lie Tyr Lys Gin Gly 
290 295 300 



Thr Ser Phe Gly Val Leu Ala Arg Gly Phe Leu Phe Asn Ser Ser Leu 
305 ilO 315 . 320 



Pro Tyr Arg Asp Phe Arg Asn Phe Thr Phe Gly Pro Val Leu Asp Tyr 
325 330 335 



Phe Ala Arg Gly Ser Leu Gly Ala lie Phe Gly Gly Lys Ala Phe Glu 
340 345 350 



His Thr Thr Asn Ser Val Glu Leu Ala lie Asp Ser Asn Ser Tyr Ala 
355 360 365 



His Asn Leu Ser Tyr Leu Val Leu Asn Lys Glu Tyr Leu Lys Gly His 
370 375 380 



Gly lie Gly Ser Ser Tyr lie Met Glu Leu Tyr Thr Asp Tyr Gly Met 
385 390 395 400 



He Gly Val Phe Leu Leu Ser Phe Leu Leu Gly Val Leu Phe He Ala 
405 410 415 



Met Leu Gin Val Ala Tyr Arg Ser Arg Thr He Leu Phe Ala Leu Ser 
420 425 430 



Leu Leu He Leu Asn Asn Leu Phe Phe Met Pro Arg Ser Ser Phe Ser 
435 440 445 



Glu Ser Phe Phe Asn Leu Phe Thr Met Gin Phe Trp Gly He Val Leu 
450 455 460 



Val He He Phe Val Ala Lys Met Leu Thr Lys Glu Asn 
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465 



470 



475 



330 
275 
PRT 

Streptococcus pneumoniae 
<400> 330 

Met Gin Ser Arg Arg Lys Glu Met Lys Lys Thr Ser Ser Lys Leu Phe 
1 5 10 15 



Val Val Pro Tyr Met Leu Trp lie Ala Leu Phe Val Leu Ala Pro Leu 
20 25 30 



Val Leu lie Phe Gly Gin Ser Phe Phe Asn lie Glu Gly Gin Phe Ser 
35 40 45 



<210> 
<211> 
<212> 
<213> 



Leu Glu Asn Tyr Lys Ser Tyr Phe Ala Ser Gin Asn Leu Thr Tyr Leu 
50 55 60 



Lys Met Ser Phe Asn Ser Val Leu Tyr Ala Gly He Val Thr Phe Val 
65 70 75 80 



Ala Leu Leu He Ser Tyr Pro Thr Ala Leu Phe Leu Thr Arg Leu Lys 
85 90 95 

His Arg Gin Leu Trp Leu Met Leu He He Leu Pro Thr Trp He Asn 
100 105 110 

Leu Leu Leu Lys Ala Tyr Ala Phe He Gly He Phe Gly Gin Asn Gly 
115 120 125 

Ser He Asn Gin Phe Leu Glu Phe He Gly He Gly Ser Gin Gin Leu 
130 135 140 



Leu Phe Thr Asp Phe Ser Phe He Phe Val Ala Ser Tyr He Glu Leu 
145 150 155 160 



Pro Phe Met He Leu Pro He Phe Asn Val Leu Asp Asp Met Asp Asn 
165 170 175 



Asn Leu He Asn Ala Ser Tyr Asp Leu Gly Ala Thr Lys Trp Glu Thr 
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180 185 190 



Phe Arg His Val He Phe Pro Leu Ser Met Asn Gly Val Arg Ser Gly 
195 200 205 



Val Gin Ser Val Phe He Pro Ser Leu Ser Leu Phe Met Leu Thr Arg 
210 215 220 



Leu He Gly Gly Asn Arg Val He Thr Leu Gly Thr Ala He Glu Gin 
225 230 235 240 



Asn Phe Leu Thr Asn Asp Asn Tyr Gly Met Gly Ser Thr He Gly Val 
245 250 255 



He Leu He Leu Thr Met Phe He Thr Met Trp Val Thr Lys Glu Arg 
260 265 270 



Arg Glu Arg 
275 



<210> 331 

<211> 252 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 331 

Met Thr Asp Ala He Leu Gin Val Ser Asp Leu Ser Val Tyr Tyr Asn. 
1 5 10 15 



Lys Lys Lys Ala Leu Asn Ser Val Ser Leu Ser Phe Gin Pro Lys Glu 
20 25 30 



He Thr Ala Leu He Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Leu 
35 40 45 



Lys Ser Leu Asn Arg Met Gly Asp Leu Asn Pro Glu Val Thr Thr Thr 
50 55 60 



Gly Ser Val Val Tyr Asn Gly His Asn He Tyr Ser Pro Arg Thr Asp 
65 70 75 80 



Thr Val Glu Leu Arg Lys Glu He Gly Met Val Phe Gin Gin Pro Asn 



-368- 



WO 02/083855 



PCT/US02/11524 



85 90 95 



Pro Phe Pro Met Thr lie Tyr Glu Asn Val Val Tyr Gly Leu Arg He 
100 105 110 



Asn Gly He Lys Asp Lys Gin Val Leu . Asp Glu Ala Val Glu Lys Ala 
115 120 125 



Leu Gin Gly Ala Ser He Trp Asp Glu Val Lys Asp Arg Leu Tyr Asp 
130 135 140 



Ser Ala He Gly Leu Ser Gly Gly Gin Gin Gin Arg Val Cys Val Ala 
145 150 155 160 



Arg Val Leu Ala Thr Ser Pro Lys He He Leu Leu Asp Glu Pro Thr 
165 170 175 



Ser Ala Leu Asp Pro lie Ser Ala Gly Lys He Glu Glu Thr Leu Tyr 
180 185 190 



Gly Leu Lys Asp Lys Tyr Thr Met Leu Leu Val Thr Arg Ser Met Gin 
195 200 205 



Gin Ala Ser Arg He Ser Asp Lys Thr Gly Phe Phe Leu Asp Gly Asp 
210 215 220 



Leu lie Glu Phe Asn Asp Thr Lys Gin Met Phe Leu Asp Pro Gin His 
225 230 235 240 



Lys Glu Thr Glu Asp Tyr He Thr Gly Lys Phe Gly 
245 250 



<210> 332 

<211> 294 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 332 

Met Arg Ala Lys Lys Leu Asp Lys Leu Ala Thr Ala Val Leu Tyr Thr 
1 5 10 15 



He Ala Ser He He Val Thr He Leu Ala Ser Leu He Leu Tyr He 
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20 25 30 



Leu Val Arg Gly Leu Pro His lie Ser Trp Ser Phe Leu Thr Gly Arg 
35 40 45 



Ser Ser Ala Phe Gin Ala Gly Gly Gly He Gly He Gin Leu Tyr Asn 
50 55 60 



Ser Phe Phe Leu Leu Val He Thr Leu He lie Ser Val Pro Leu Ser 
65 70 75 80 



Met Gly Ala Gly He Tyr Leu Ala Glu Tyr Ala Lys Lys Gly Pro Val 
85 90 95 



Thr Asn Phe Val Arg Thr Cys He Glu He Leu Ser Ser Leu Pro Ser 
100 105 110 



Val Val Val Gly Leu Phe Gly Tyr Leu He Phe Val Val Gin Phe Glu 
115 120 125 



Tyr Gly Phe Ser He He Ser Gly Ala Leu Ala Leu Thr Val Phe Asn 
130 135 140 



Leu Pro Gin Met Thr Arg Asn Val Glu Asp Ser Leu Lys His Val His 
145 150 155 160 



His Thr Gin Arg Glu Ala Gly Leu Ala Leu Gly He Ser Arg Trp Glu 
165 170 175 



Thr Val Val His Val Val He Pro Glu Ala Leu Pro Gly He Val Thr 
180 185 190 



Gly Val Val Leu Ala Ser Gly Arg He Phe Gly Glu Ala Ala Ala Leu 
195 200 205 



He Tyr Thr Ala Gly Gin Ser Ala Pro Ala Leu Asp Trp Ser Asn Trp 
210 215 220 



Asn He Leu Ser Val Thr Ser Pro He Ser He Phe Arg Gin Ala Glu 
225 230 235 ~* 240 
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Thr Leu Ala Val His lie Trp Lys Val Asn Ser Glu Gly Thr lie Pro 
245 250 255 



Asp Gly Thr He Val Ser Ala Gly Ser Ala Ala Val Leu Leu He Phe 
260 265 270 



He Leu He Phe Asn Phe Gly Ala Arg Lys Phe Gly Ser Tyr Leu His 
275 280 285 



Lys Lys Leu Thr Ala Ala 
290 



<210> 333 

<211> 586 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 333 

Met Leu Met Lys He Tyr Lys Lys Leu Phe Ala Tyr Val Gin Asp Lys 
1 5 10 15 



Lys Tyr Leu Gly Val Leu Ala He He Phe Ser Ala He Ser Ala Ala 
20 25 30 



Leu Thr Val Tyr Gly Tyr Tyr Leu lie Tyr Lys Phe Leu Asp Lys Leu 
35 40 45 



He He Asn Ser Asn Leu Ser Gly Ala Glu Ser He Ala Leu Lys Ser 
50 55 60 



Val He Thr Leu Thr Ser Gly Ala He Phe Tyr Phe Val Ser Gly Met 
65 70 75 80 



Phe Ser His He Leu Gly Phe Arg Leu Glu Thr Asn Leu Arg Lys Arg 
85 90 95 



Gly He Asp Gly Leu Glu Lys Ala Ser Phe Arg Phe Phe Asp Leu Asn 
100 105 HO 



Pro Ser Gly Gin He Arg Lys He He Asp Asp Asn Ala Ala Gin Thr 
115 120 125 
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His Gin Val Val Ala His Met He Pro Asp Ser Ser Gin Ala He He 
130 135 140 



Thr Pro Val Leu Val Leu Ala Leu Gly Phe He Val Ser He Arg Val 
145 150 155 160 



Gly He He Leu Leu Ala Leu Thr He He Gly Gly Leu He Leu Gly 
165 170 175 



Ala Met Met Gly Glu Gin Glu Phe Met Lys He Tyr Gin Glu Ser Leu 
180 185 190 



Ser Lys Leu Ser Ala Glu Thr Val Glu Tyr Val Arg Gly Met Gin Val 
195 200 205 



Val Lys He Phe Lys Ala Asn Val Glu Ser Phe Lys Ser Phe Tyr Lys 
210 215 220 



Ala He Lys Asp Tyr Ser Lys Tyr Ala Tyr Asp Tyr Ser Leu Ser Cys 
225 230 235 240 



Lys Arg Pro Tyr Val Leu Tyr Gin Trp Leu Phe Phe Gly Leu He Ala 
245 250 255 



He Leu He He Pro He Val Tyr Phe Met Thr Ser Leu Ala Ser Ala 
260 265 270 



Lys Val He Leu Leu Glu Leu He Met He Leu Phe Leu Ser Gly Val 
275 280 285 



Leu Phe Val Ser Phe Met Arg Met Met Trp Tyr Ser Met Tyr He Ser 
290 295 300 



Gin Gly Asn Tyr Ala Val Asp Thr Leu Glu Ala Leu Tyr Glu Asp Met 
305 310 315 320 



Gin Lys Asp Lys Leu Val His Gly Asn Val Asn Asn Phe Lys Asn Tyr 
325 330 335 



Asn He Glu Phe Glu Asn Val Ser Phe Ala Tyr Asn Asp Lys Ala Val 
340 345 350 
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lie Glu Asn Leu Ser Phe Asn Leu Glu Glu Gly Lys Ser Tyr Ala Leu 
355 360 365 



Val Gly Ser Ser Gly Ser Gly Lys Ser Thr Val Ala Lys Leu lie Ser 
370 375 380 



Gly Phe Tyr Asn Val Asn Lys Gly Ser lie Lys lie Gly Gly lie Ala 
385 390 395 400 



He Ser Glu Tyr Ser Asp Glu Ala Leu He Lys Ala He Ser Phe Val 
405 410 415 



Phe Gin Asp Ser Lys Leu Phe Lys Lys Ser He Tyr Asp Asn Val Ala 
420 425 430 



Leu Ala Asn Lys Asp Ala Thr Lys Asp Asp Val Met Arg Aia Leu Lys 
435 440 445 



Leu Ala Gly Cys Asp Leu He Leu Asp Lys Phe Pro Glu Arg Glu Asn 
450 455 460 



Thr He He Gly Ser Lys Gly Val Tyr Leu Ser Gly Gly Glu Lys Gin 
465 470 475 480 



Arg He Ala He Ala Arg Ala He Leu Lys Asp Ser Lys He He He 
485 490 495 



Met Asp Glu Ala Ser Ala Ser He Asp Pro Asp Asn Glu Phe Glu Leu 
500 505 510 



Gin Lys Ala Phe Lys Asn Leu Met Lys Asp Lys Thr Val He Met He 
515 520 525 



Ala His Arg Leu Ser Thr He Lys Asp Leu Asp Glu He He Val Met 
530 535 540 



Asp Ser Gly Lys He He Glu Arg Gly Ser Asp Lys Glu Leu Met Ser 
545 550 555 560 



Lys Asp Thr Arg Tyr Lys Ser Leu Gin Glu Met Phe Asn Ser Ala Asn 
565 570 575 
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Glu Trp Arg Val Ser Asn Glu Arg Val Leu 
580 585 



<210> 334 
<211> 581 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 334 

Met Arg Met Asn Gly Gly Phe Gin Met Lys Glu Phe Tyr Lys Lys Arg 
15 10 15 



Phe Ala Leu Thr Asp Gly Gly Ala Arg Asn Leu Ser Lys Ala Thr Leu 
20 25 30 



Ala Ser Phe Phe Val Tyr Cys lie Asn Met Leu Pro Ala lie Leu Leu 
35 40 45 



Met lie Phe Ala Gin Glu Val Leu Glu Asn Met Gly Lys Ser Asn Gly 
50 55 60 



Phe Tyr He Val Phe Ser Val Leu He Leu He Ala Met Tyr He Leu 
65 70 75 80 



Leu Ser He Glu Tyr Asp Lys Leu Tyr Asn Thr Thr Tyr Gin Glu Ser 
85 90 95 



Ala Asp Leu Arg He Arg Thr Ala Glu Asn Leu Ser Lys Leu Pro Leu 
100 105 110 



Ser Tyr Phe Ser Lys His Asp He Ser Asp He Ser Gin Thr He Met 
115 120 125 



Ala Asp He Glu Gly He Glu His Ala Met Ser His Ser He Pro Lys 
130 135 140 



Val Gly Gly Met Val Leu Phe Phe Pro Leu He Ser Val Met Met Leu 
145 150 155 160 



Ala Gly Asn Val Lys Met Gly Leu Ala Val He He Pro Ser He Leu 
165 170 175 
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Ser Phe lie Phe He Pro Leu Ser Lys Lys Tyr Gin Val Asn Gly Gin 
180 185 190 



Asn Arg Tyr Tyr Asp Val Leu Arg Lys Asn Ser Glu Ser Phe Gin Glu 
195 200 205 



Asn He Glu Met Gin Met Glu He Lys Ala Tyr Asn Leu Ser Lys Asp 
210 215 / 220 



He Lys Asp Asp Leu Tyr Lys Lys Met Glu Asp Ser Glu Lys Val His 
225 230 235 240 



Leu Lys Ala Glu Val Thr Thr He Leu Thr Leu Ser He Ser Ser He 
245 250 255 



Phe Ser Phe He Ser Leu Ala Val Val He Phe Val Gly Val Asn Leu 
260 265 270 



He He Asn Lys Glu He Asn Ser Leu Tyr Leu He Gly Tyr Leu Leu 
275 280 285 



Ala Ala Met Lys He Lys Asp Ser Leu Asp Ala Ser Lys Glu Gly Leu 
290 295 300 



Met Glu He Phe Tyr Leu Ser Pro Lys He Glu Arg Leu Lys Glu He 
305 310 315 320 



Gin Asn Gin Asp Leu Gin Glu Gly Asp Asp Tyr Ser Leu Lys Lys Phe 
325 330 335 



Asp He Asp Leu Lys Asp Val Glu Phe Ala Tyr Asn Lys Asp Ala Lys 
340 345 350 



Val Leu Asn Gly Val Ser Phe Lys Ala Lys Gin Gly Glu Val Thr Ala 
355 360 365 



Leu Val Gly Ala Ser Gly Cys Gly Lys Thr Thr He Leu Lys Leu He 
370 375 380 



Ser Arg Leu Tyr Asp Tyr Asp Lys Gly Gin He Leu He Asp Gly Lys 
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385 390 395 400 



Asp He Lys Glu lie Ser Thr Glu Ser Leu Phe Asp Lys Val Ser He 
405 410 415 



Val Phe Gin Asp Val Val Leu Phe Asn Gin Ser Val Met Glu Asn He 
420 425 430 



Arg He Gly Lys Gin Asp Ala Ser Asp Glu Glu Val Lys Arg Ala Ala 
435 440 445 



Lys Leu Ala Asn Cys Thr Asp Phe He Glu Lys Met Asp Lys Gly Phe 
450 455 460 



Asp Thr Val He Gly Glu Asn Gly Ala Glu Leu Ser Gly Gly Glu Arg 
465 . 470 475 ■ 480 



Gin Arg Leu Ser He Ala Arg Ala Phe Leu Lys Asp Ala Pro He Leu 
485 490 495 



He Leu Asp Glu He Thr Ala Ser Leu Asp Val Asn Asn Glu Lys Lys 
500 505 510 



He Gin Glu Ser Leu Asn Asn Leu Val Lys Asp Lys Thr Val Val He 
515 520 525 



He Ser His Arg Met Lys Ser He Glu Asn Ala Asp Lys He Val Val 
530 535 540 



Leu Gin Asn Gly Arg Val Glu Ser Glu Gly Lys His Glu Glu Leu Leu 
545 550 555 560 



Gin Lys Ser Lys He Tyr Lys Asn Leu He Glu Lys Thr Lys Met Ala 
565 570 575 



Glu Glu Phe He Tyr 
580 



<210> 335 

<211> 209 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 335 

Met Asp Asn Lys Lys Leu Lys Val Lys Asp Leu Val Ser lie Gly Val 
1 5 10 15 



Phe Gly Val He Tyr Phe Ala Phe Met Phe Gly Val Gly Met Met Gly 
20 25 30 



Leu He Pro He Leu Phe Leu He Tyr Pro Thr Val Leu Ala He Val 
35 40 45 



Ala Gly Thr Val Val Met Leu Phe Met Ala Lys Val Gin Lys Pro Trp 
50 55 60^ 



Ala Leu Phe He Phe Gly Met He Ser Pro Leu Val Met Phe Ala Ala 
65 70 75 80 



Gly His Thr Tyr Val Val Val Val Leu Ser Leu He Val Met He He 
85 90 95 



Ala Glu Leu He Arg Lys He Gly Asn Tyr Asn Ser Phe Lys Tyr Asn 
100 105 110 



Met Leu Ser Tyr Ala He Phe Ser Thr Trp He Cys Ser Ser Leu Met 
115 120 125 



Gin Met Leu Leu Ala Lys Glu Lys Tyr Met Glu Trp Ser Leu Met Thr 
130 135 140 



Met Gly Lys Asp Tyr Val Asp Val Leu Glu Lys Leu He Thr Tyr Pro 
145 150 155 160 



His Met Ala Leu Val Ala Leu Gly Ala Phe Leu Gly Gly He Leu Gly 
165 170 175 



Ala Tyr He Gly Lys Ala Leu Leu Lys Lys His Phe Ser Asn Gly Leu 
180 185 190 



Tyr Cys Val Gly Tyr Phe Thr Pro Cys Leu He Leu Trp Cys Tyr Leu 
195 200 205 
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<210> 336 

<211> 169 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 336 



Met Cys Gly He Leu Tyr Ser Leu Pro Asn Phe Met Val Leu Ser Glu 
15 10 15 



Leu Asn Pro He Val Lys Met Phe Leu Ser He Pro He Val He Arg 
20 25 30 



Met Phe He Leu Pro Phe Met Ala Ala Ser Phe Met He Lys Thr Ser 
35 40 45 



Asp Val Gly Ala He He Ser Ser Met Asp Lys Leu Lys He Ser Lys 
50 55 60 



Asn Val Ser He Pro He Ala Val Met Phe Arg Phe Phe Pro Ser Phe 
65 70 75 80 



Lys Glu Glu Lys Lys Asn He Lys Met Ala Met Arg Val Arg Gly He 
85 90 95 



Asn Phe Lys Asn Pro Val Lys Tyr Leu Glu Tyr Val Ser Val Pro Leu 
100 105 110 



Leu He He Ser Ser Asn He Ser Asp Asp He Ala Lys Ala Ala Glu 
115 120 125 



Thr Lys Ala He Glu Asn Pro He Ala Lys Thr Arg Tyr He Arg Val 
130 135 140 



Lys He Gin Leu He Asp Phe Val Tyr Val Leu Ala Val Ala Gly Leu 
145 150 155 160 



He Val Gly Gly Leu He Trp Leu Lys 
165 



-378- 



WO 02/083855 



PCT7US02/11524 



<210> 337 

<211> 374 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 337 

Met Val Glu lie Lys Asn Leu Ser Leu Asp Tyr Gly Glu Glu His He 
1 5 10 15 



Leu Asp Asp He Ser Leu Ser He Ala Glu Gly Glu Cys Val Leu Phe 
20 25 30 



Thr Gly Lys Ser Gly Asn Gly Lys Ser Ser Leu He Asn Ser He Asn 
35 40 45 



Gly Leu Ala Val Arg ' Tyr Asp Asn Ala Lys Thr Lys Gly Glu He He 
50 55 60 



He Asp Gly Lys Asn He Lys Asn Leu Glu Leu Tyr Gin He Ser Met 
65 70 75 80 



Leu Val Ser Thr Val Phe Gin Asn Pro Lys Thr Tyr Phe Phe Asn Val 
85 90 95 



Asn Thr Thr Leu Glu Leu Leu Phe Tyr Leu Glu Asn He Gly Leu Ala 
100 105 110 



Arg Glu Glu Met Asp Arg Arg Leu Lys Asp He Leu Glu He Phe Pro 
115 120 125 



He Lys Asn Leu Leu Asn Arg Asn He Phe Asn Leu Ser Gly Gly Glu 
130 135 140 



Lys Gin He Leu Cys He Ala Ala Ser Tyr He Ala Gly Thr Lys He 
145 150 155 160 



He Val Met Asp Glu Pro Ser Ser Asn Leu Asp He Lys Ser He Ser 
165 170 175 



Val Leu Ala Lys Met Leu Lys He Leu Lys Glu Lys Gly He Ser He 
180 185 190 
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lie Val Ala Glu His Arg lie Tyr Tyr Leu Met Asp lie Val Asp Arg 
195 200 205 



Val Phe Leu lie Asp Lys Gly Lys Leu Lys Lys Thr Tyr Thr Arg Ser 
210 215 220 



Glu Phe Leu Lys Leu Asp Lys Asn Glu Leu Asn Ala Leu Ser Leu Arg 
225 230 235 240 



Asp Lys Glu Leu Ser Lys Leu Lys Val Pro Tyr Leu Lys Glu Gly Gly 
245 250 255 



Glu Tyr Gin lie Lys Asn Leu Ser Tyr Lys Phe Thr Asp Asp Glu Cys 
260 265 270 



Leu Ser Leu Lys Asp lie Ser Phe Lys Leu Gly Lys lie Tyr Gly He 
275 280 285 



lie Gly Ser Asn Gly Arg Gly Lys Ser Thr Leu Leu Arg Cys Leu lie 
290 295 300 



Gly Leu Glu Lys Lys Ser Lys Glu Glu lie Tyr Phe Lys Gly Glu Lys 
305 310 315 320 



Leu Ser Lys Lys Glu Arg Leu Lys Asn Ser Ser Leu Val Met Gin Asp 
325 330 335 



Val Asn His Gin Leu Phe Thr Asp Glu Val Phe Asn Glu Leu Arg Leu 
340 345 350 



Gly Val Lys Asn Phe Asp Glu Glu Lys Ala Lys He He Leu Asn Pro 
355 360 365 



Asn Tyr Ser Pro Gin He 
370 



<210> 338 

<211> 75 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 338 
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Met Ser Leu Ser Gly Gly Gin Lys Gin Arg Leu Ala lie Ala Ser Val 
15 10 15 



Met Cys Lys Asn Ser Pro Phe Val Phe Phe Asp Glu Pro Ser Ser Gly 
20 25 30 



Met Asp Tyr Ser Asn Met lie Lys lie Ser Glu Leu lie Asn Lys Tyr 
35 40 45 



Lys Thr Met Asp Lys lie lie Phe He Val Ser His Asp He Glu Phe 
50 55 60 



Leu Asn Glu Val Ala Asp Glu He Phe Glu Leu 
65 70 75 



<210> 339 

<211> 318 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 339 

Met Asp He Arg Pro Gin Ser Ser Asp Glu Leu Asp Ser Gin Arg Arg 
1 5 10 15 



Val Arg Arg Asp Met Ser Asn Ser Leu Lys Gly Thr Leu Leu Thr Val 
20 25 30 



Val Ala Gly He Ala Trp Gly Leu Ser Gly Thr Ser Gly Gin Tyr Leu 
35 40 45 



Met Ala His Gly He Ser Ala Leu Val Leu Thr Asn Leu Arg Leu Leu 
50 55 60 



He Ala Gly Gly He Leu Met Leu Leu Ala Tyr Ala Thr Ala Lys Asp 
65 70 75 80 



Lys He Leu Val Phe Leu Lys Asp Arg Lys Ser Leu Leu Ser Leu Leu 
85 90 95 



He Phe Ala Leu He Gly Leu Phe Leu Asn Gin Phe Ala Tyr Leu Ser 
100 105 110 
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Ala lie Gin Glu Thr Asn Ala Gly Thr Ala Thr Val Leu Gin Tyr Val 
115 120 125 



Cys Pro Val Gly lie Leu He Tyr Ser Cys He Lys Asp Arg Val Ala 
130 135 140 



Pro Thr Leu Gly Glu He Val Ser He He Phe Ala He Gly Gly Thr 
145 150 155 160 



Phe Leu He Ala Thr His Gly Gin Leu Asp Gin Leu Ser Met Thr Pro 
165 170 175 



Ala Gly Leu Phe Trp Gly Leu Phe Ser Ala Leu Thr Tyr Ala Leu Tyr 
180 185 190 



He He Leu Pro He Ala Leu He Lys Lys Trp Gly Ser Ser Leu Val 
195 200 205 



He Gly Val Gly Met Val He Ala Gly Leu Val Ala Leu Pro Phe Thr 
210 215 220 



Gly Val Leu Gin Ala Asp He Pro Thr Ser Leu Asp Phe Leu Leu Ala 
225 230 235 240 



Phe Ala Gly He He Leu He Gly Thr Val Phe Ala Tyr Thr Ala Phe 
245 250 255 



Leu Lys Gly Ala Ser Leu He Gly Pro Val Lys Ser Ser Leu Leu Ala 
260 265 270 



Ser He Glu Pro He Ser Ala He Phe Phe Ala Phe Leu lie Met Asn 
275 280 285 



Glu Gin Phe Tyr Pro He Asp Phe Leu Gly Met Ala Met He Leu Phe 
290 295 300 



Ala Val Thr Leu He Ser Leu Lys Asp Leu Phe Leu Glu Lys 
305 310 315 



<210> 340 
<211> 79 
<212> PRT 
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<213> Streptococcus pneumoniae 
<400> 340 

Met Leu Leu Leu Ala Lys Glu Lys Val Ala Cys Leu Leu Thr Val Thr 
15 10 15 



Cys Leu Ala Met Leu Phe Ala Met Pro Ala Leu Leu Leu Thr Thr Leu 
20 25 30 



Thr Lys Met Glu Lys Asn Thr Val Ser Asn Ser Lys Ala Thr Thr Pro 
35 40 45 



Leu Leu Phe Ser Met Lys Leu Thr Thr Leu Thr Val Ser Cys Phe Thr 
50 55 60 



lie Ala Ser Met Lys Lys Thr His Leu Gin Leu Lys Met Val Tyr 
65 70 75 



<210> 341 
<211> 78 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 341 

Met Arg Glu lie Met Leu Leu Gin Leu Phe Ser Leu Tyr Phe Glu Ser 
15 10 15 



Leu lie Leu Thr Thr lie Leu Val Leu lie Phe Leu Gly He Trp He 
20 25 30 



Gly Leu Arg Ala Met Ser Gly Val Asp Lys Thr Ala Arg Ala Arg Gin 
35 40 45 



Ala His Leu Tyr Asp Met He Met He Gly Val Leu Val Val Pro Val 
50 55 60 



Leu Ser Phe Ala Val Met Ser Leu He Leu Val Phe Lys Ala 
65 70 75 



<210> 342 

<211> 176 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 342 

Met Gin Lys Lys Tyr Val Lys lie Leu Tyr Ser Ser Pro lie Gly lie 
1 5 10 15 



Leu Ser Leu Val Ala Asp Asp His Tyr Leu Tyr Gly He Trp Val Gin 
20 25 30 



Glu Gin Lys His Phe Glu Arg Gly Leu Gly Asp Glu Thr He Glu Glu 
35 40 45 



Val Val Ser His Pro He Leu Asp Pro Val He Ala Cys Leu Asp Asp 
50 55 60 



Tyr Phe Lys Gly Lys Pro Gin Asp Leu Ser Asn Leu Leu Leu Ala Pro 
65 70 75 80 



He Gly Thr Asn Phe Glu Lys Arg Val Trp Asp Tyr Leu Gin Gly He 
85 90 95 



Pro Tyr Gly Gin Thr Val Thr Tyr Gly Gin He Ala Gin Asp Leu Gin 
100 105 110 



Val Ala Ser Ala Gin Ala He Gly Gly Ala Val Gly Arg Asn Pro Trp 
115 120 125 



Ser He Leu Val Pro Cys His Arg Val Leu Gly Ala Gly Lys Arg Leu 
130 135 140 



Thr Gly Tyr Ala Ala Gly Val Glu Lys Lys Ala Trp Leu Leu Glu His 
145 150 155 160 



Glu Gly Val Asp Phe Lys Asp Arg Ser Asn Arg Arg Arg Ser Thr Cys 
165 170 175 



<210> 343 
<211> 480 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 343 

Met Pro Asn Cys He He Glu He He Ala Gin He Cys Tyr Asp He 
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10 15 



Asn Met Asn Lys Ser Arg Leu Gly Arg Gly Arg His Gly Lys Thr Arg 
20 25 30 



His Val Leu Leu Ala Leu lie Gly lie Leu Ala lie Ser lie Cys Leu 
35 40 45 



Leu Gly Gly Phe lie Ala Phe Lys lie Tyr Gin Gin Lys Ser Phe Glu 
50 55 60 



Gin Lys lie Glu Ser Leu Lys Lys Glu Lys Asp Asp Gin Leu Ser Glu 
65 70 75 80 



Gly Asn Gin Lys Glu His Phe Arg Gin Gly Gin Ala Glu Val He Ala 
85 90 95 



Tyr Tyr Pro Leu Gin Gly Glu Lys Val lie Ser Ser Val Arg Glu Leu 
100 105 110 



He Asn Gin Asp Val Lys Asp Lys Leu Glu Ser Lys Asp Asn Leu Val 
115 120 . 125 



Phe Tyr Tyr Thr Glu Gin Glu Glu Ser Gly Leu Lys Gly Val Val Asn 
130 135 140 



Arg Asn Val Thr Lys Gin He Tyr Asp Leu Val Ala Phe Lys He Glu 
145 150 155 160 



Glu Thr Glu Lys Thr Ser Leu Gly Lys Val His Leu Thr Glu Asp Gly 
165 170 175 



Gin Pro Phe Thr Leu Asp Gin Leu Phe Ser Asp Ala Ser Lys Ala Lys 
180 ' 185 190 

Glu Gin Leu He Lys Glu Leu Thr Ser Phe He Glu Asp Lys Lys He 
195 200 205 

Glu Gin Asp Gin Ser Glu Gin He Val Lys Asn Phe Ser Asp Gin Asp 
210 215 220 
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Leu Ser Ala Trp Asn Phe Asp Tyr Lys Asp Ser Gin lie lie Leu Tyr 
225 230 235 240 



Pro Ser Pro Val Val Glu Asn Leu Glu Glu lie Ala Leu Pro Val Ser 
245 250 - 255 



Ala Phe Phe Asp Val lie Gin Ser Ser Tyr Leu Leu Glu Lys Asp Ala 
260 265 270 



Ala Leu Tyr Gin Ser Tyr Phe Asp Lys Lys His Gin Lys Val Val Ala 
275 280 285 



Leu Thr Phe Asp Asp Gly Pro Asn Pro Ala Thr Thr Pro Gin Val Leu 
290 295 300 



Glu Thr Leu Ala Lys Tyr Asp lie Lys Ala Thr Phe Phe Val Leu Gly 
305 310 315 320 



Lys Asn Val Ser Gly Asn Glu Asp Leu Val Lys Arg He Lys Ser Glu 
325 330 335 



Gly His Val Val Gly Asn His Ser Trp Ser His Pro He Leu Ser Gin 
340 345 350 



Leu Ser Leu Asp Glu Ala Lys Lys Gin He Thr Asp Thr Glu Asp Val 
355 360 365 



Leu Thr Lys Val Leu Gly Ser Ser Ser Lys Leu Met Arg Pro Pro Tyr 
370 375 380 



Gly Ala He Thr Asp Asp He Arg Asn Ser Leu Asp Leu Ser Phe He 
385 390 395 400 



Met Trp Asp Val Asp Ser Leu Asp Trp Lys Ser Lys Asn Glu Ala Ser 
405 410 415 



He Leu Thr Glu He Gin Tyr Gin Val Ala Asn Gly Ser He Val Leu 
420 425 430 



Met His Asp He His Ser Pro Thr Val Asn Ala Leu Pro Arg Val He 
435 440 445 
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Glu Tyr Leu Lys Asn Gin Gly Tyr Thr Phe Val Thr lie Pro Glu Met 
450 455 460 



Leu Asn Thr Arg Leu Lys Ala His Glu Leu Tyr Tyr Ser Arg Asp Glu 
465 470 475 480 



<210> 344 

<211> 232 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 344 

Met Val He Leu Phe lie His Ala He He Gly Thr He Thr Phe Arg 
1 5 10 15 



Arg Cys Ser Met Ser Tyr Leu Phe Glu He Leu Pro Ser Leu Leu Asn 
20 25 30 



Gly Ala Ser Thr Thr Val Gin Val Phe Ala Leu Val Leu Leu Phe Ser 
35 40 45 



He Pro Leu Gly Val Leu He Ala Phe Ala Leu Gin Val His Trp Lys 
50 55 60 



Pro Leu His Tyr Leu He Asn He Tyr He Trp Val Met Arg Gly Thr 
65 70 75 80 



Pro Leu Leu Leu Gin Leu He Phe He Tyr Tyr Val Leu Pro Ser He 
85 90 95 



Gly He Arg Leu Asp Arg Leu Pro Ala Ala He He Ala Phe Val Leu 
100 105 110 



Asn Tyr Ala Ala Tyr Phe Ala Glu He Phe Arg Gly Gly He Asp Thr 
115 120 125 



He Pro Arg Gly Gin Tyr Glu Ala Ala Lys Val Leu Lys Phe Ser Pro 
' 130 135 140 



Phe Asp Arg Val Arg Tyr He He Leu Pro Gin Val Thr Lys He Val 
145 150 155 160 
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Leu Pro Ser Val Phe Asn Glu Val Met Ser Leu Val Lys Asp Thr Ser 
165 170 .175 



Leu Val Tyr Ala Leu Gly lie Ser Asp Leu lie Leu Ala Ser Arg Thr 
180 185 190 



Ala Ala Asn Arg Asp ,Ala Ser Leu Val Pro Met Phe Leu Ala Gly Ala 
195 200 205 



lie Tyr Leu lie Leu lie Gly lie Val Thr He He Ser Lys Lys Val 
210 215 220 



Glu Lys Lys Tyr Ser Tyr Tyr Arg 
225 230 



<210> 345 
<211> 238 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 345 

Met Glu Glu Ser He Asn Pro He He Ser He Gly Pro Val He Phe 
15 10 15 



Asn Leu Thr Met Leu Ala Met Thr Leu Leu He Val Gly Val He Phe 
20 25 30 



Val Phe He Tyr Trp Ala Ser Arg Asn Met Thr Leu Lys Pro Lys Gly 
35 40 45 



Lys Gin Asn Val Leu Glu Tyr Val Tyr Asp Phe Val He Gly Phe Thr 
50 55 60 



Glu Pro Asn He Gly Ser Arg Tyr Met Lys Asp Tyr Ser Leu Phe Phe 
65 70 75 80 



Leu Cys Leu Phe Leu Phe Met Val lie Ala Asn Asn Leu Gly Leu Met 
85 90 95 



Thr Lys Leu Gin Thr He Asp Gly Thr Asn Trp Trp Ser Ser Pro Thr 
100 105 110 
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Ala Asn Leu Gin Tyr Asp Leu Thr Leu Ser Phe Leu Val lie Leu Leu 
115 120 125 



Thr His lie Glu Ser Val Arg Arg Arg Gly Phe Lys Lys Ser lie Lys 
130 135 140' 



Ser Phe Met Ser Pro Val Phe Val He Pro Met Asn He Leu Glu Glu 
145 150 155 160 



Phe Thr Asn Phe Leu Ser Leu Ala Leu Arg He Phe Gly Asn He Phe 
165 170 175 



Ala Gly Glu Val Met Thr Ser Leu Leu Leu Leu Leu Ser His Gin Ala 
180 185 190 



He Tyr Trp Tyr Pro Val Ala Phe Gly Ala Asn Leu Ala Trp Thr Ala 
195 200 205 



Phe Ser Val Phe He Ser Cys He Gin Ala Tyr Val Phe Thr Leu Leu 
210 215 220 



Thr Ser Val Tyr Leu Gly Asn Lys He Asn He Glu Glu Glu 

235 



225 


230 


<210> 


346 


<211> 


551 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


346 



Met Ser Glu Lys Ser Arg Glu Glu Glu Lys Leu Ser Phe Lys Glu Gin 
1 5 10 15 



He Leu Arg Asp Leu Glu Lys Val Lys Gly Tyr Asp Glu Val Leu Lys 
20 25 30 



Glu Asp Glu Ala Val Val Arg Thr Pro Ala Asn Glu Pro Ser Thr Glu 
35 40 45 



Glu Leu Met Ala Asp Ser Leu Ser Thr Val Glu Glu He Met Arg Lys 
50 55 60 
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Ala Pro Thr Val Pro Thr His Pro Ser Gin Gly Val Pro Ala Ser Pro 
65 70 75 80 



Ala Asp Glu lie Gin Arg Glu Thr Pro Gly Val Pro Ser His Pro Ser 
85 90 95 



Gin Asp Val Pro Ser Ser Pro Ala Glu Glu Ser Gly Ser Arg Pro Gly 
100 105 110 



Pro Gly Pro Val Arg Pro Lys Lys Leu Glu Arg Glu Tyr Asn Glu Thr 
115 120 125 



Pro Thr Arg Val Ala Val Ser Tyr Thr Thr Ala Glu Lys Lys Ala Glu 
130 135 140 



Gin Ala Gly Pro Glu Thr Pro Thr Pro Ala Thr Glu Thr Val Asp lie 
145 150 155 160 



lie Arg Asp Thr Ser Arg Arg Ser Arg Arg Glu Gly Ala Lys Pro Val 
165 170 175 



Lys Pro Lys Lys Glu Lys Lys Ser His Val Lys Ala Phe Val lie Ser 
180 185 190 



Phe Leu Val Phe Leu Ala Leu Leu Ser Ala Gly Gly Tyr Phe Gly Tyr 
195 200 205 



Gin Tyr Val Leu Asp Ser Leu Leu Pro lie Asp Ala Asn Ser Lys Lys 
210 215 220 



Tyr Val Thr Val Gly lie Pro Glu Gly Ser Asn Val Gin Glu lie Gly 
225 230 235 240 



Thr Thr Leu Glu Lys Ala Gly Leu Val Lys His Gly Leu He Phe Ser 
245 250 255 



Phe Tyr Ala Lys Tyr Lys Asn Tyr Thr Asp Leu Lys Ala Gly Tyr Tyr 
260 265 270 



Asn Leu Gin Lys Ser Met Ser Thr Glu Asp Leu Leu Lys Glu Leu Gin 
275 280 285 
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Lys Gly Gly Thr Asp Glu Pro Gin Glu Pro Val Leu Ala Thr Leu Thr 
290 295 300 



lie Pro Glu Gly Tyr Thr Leu Asp Gin lie Ala Gin Ala Val Gly Gin 
305 310 315 320 



Leu Gin Gly Asp Phe Lys Glu Ser Leu Thr Ala Glu Ala Phe Leu Ala 
325 330 335 



Lys Val Gin Asp Glu Thr Phe lie Ser Gin Ala Val Ala Lys Tyr Pro 
340 345 350 



Thr Leu Leu Glu Ser Leu Pro Val Lys Asp Ser Gly Ala Arg Tyr Arg 
355 360 365 



Leu Glu Gly Tyr Leu Phe Pro Ala Thr Tyr Ser lie Lys Glu Ser Thr 
370 375 380 



Thr lie Glu Ser Leu lie Asp Glu Met Leu Ala Ala Met Asp Lys Asn 
385 390 395 400 



Leu Ser Pro Tyr Tyr Ser Thr lie Lys Ser Lys Asn Leu Thr Val Asn 
405 410 415 



Glu Leu Leu Thr He Ala Ser Leu Val Glu Lys Glu Gly Ala Lys Thr 
420 425 430 



Glu Asp Arg Lys Leu He Ala Gly Val Phe Tyr Asn Arg Leu Asn Arg 
435 440 445 



Asp Met Pro Leu Gin Ser Asn He Ala He Leu Tyr Ala Gin Gly Lys 
450 455 460 



Leu Gly Gin Asn He Ser Leu Ala Glu Asp Val Ala He Asp Thr Asn 
465 470 475 480 



He Asp Ser Pro Tyr Asn Val Tyr Lys Asn Val Gly Leu Met Pro Gly 
485 490 " 495 



Pro Val Asp Ser Pro Ser Leu Asp Ala He Glu Ser Ser He Asn Gin 
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500 505 510 



Thr Lys Ser Asp Asn Leu Tyr Phe Val Ala Asp Val Thr Glu Gly Lys 
515 520 525 



Val Tyr Tyr Ala Asn Asn Gin Glu Asp His Asp Arg Asn Val Ala Glu 
530 535 540 



His Val Asn Ser Lys Leu Asn 
545 550 



<210> 347 
<211> 222 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 347 

Met Leu Thr Tyr Gly Gly Tyr Arg Val Ser Ala Gly Tyr lie Ser Val 
15 10 15 



Gly Thr Leu Val Ser Phe Leu lie Tyr Leu Phe Gin Leu Leu Asn Pro 
20 25 30 



lie Ser Asn lie Ala Asn Phe Val Thr Val Tyr Ser Arg Ser Lys Gly 
35 40 45 



Ser Ser Val Ala Leu Glu Asn Leu Leu Ala Val Pro Lys Glu Lys Phe 
50 55 60 



Glu Gly Gly Lys Ser Val Ser Gly Arg Gly Leu Asn Phe Asn His Val 
65 ~ 70 75 80 



Tyr Phe Gly Tyr Asp Glu Asn Arg Pro Val Leu Lys Asp lie Thr Cys 
85 90 95 



Ser lie Phe Lys Gly Gin Lys He Ala Phe Val Gly Pro Ser Gly Ser 
100 105 110 



Gly Lys Ser Thr He Val Arg Leu Leu Glu Arg Phe Tyr Lys Pro Leu 
115 120 125 



Ser Gly Asp He Leu Met Glu Gin Ser Ser He Tyr Asp Phe Asn Leu 
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130 135 140 



Lys Glu Trp Arg Ser Lys He Ala Trp Val Ser Gin Asn Asn Ala Val 
145 150 155 160 



Leu Ser Gly Ser He Arg Asp Asn Leu Cys Leu Gly Leu Asn Arg Leu 
165 170 175 



Val Thr Asp Asp Glu Leu Met Lys Val Leu Asp Leu Val Ser Leu Gly 
180 185 190 



Asp Glu He Arg Ser Met Lys Glu Gly Leu Asp Thr Glu Val Gly Glu 
195 200 205 



Arg Gly Arg Leu Leu Ser Gly Gly Arg Thr Lys Asp Phe Lys 
210 215 220 



<210> 348 

<211> 181 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 348 

Met Lys Leu Lys Leu Leu Arg Val Asp Thr Lys Val He Met Gly Ser 
1 5 10 15 



Phe Leu Leu Val Leu Ser Ser Leu Leu Ala Leu Leu Leu Pro Leu He 
20 25 30 



Leu Lys Asp Leu He Asp Gly Ser Ser He Glu Asn He Gly Ser Lys 
35 40 45 



Val Phe Gin Ser Phe Leu He Phe He Gly Gin Ala Leu Phe Ser Ser 
50 55 60 



He Gly Tyr Tyr Leu Phe Ser Gin Ser Gly Glu Lys Lys He Ala Lys 
65 70 75 80 



He Arg Lys Lys Val He Glu Gly Leu He Tyr Val Glu Lys Ser Phe 
85 90 ' 95 



Phe Asp Lys Ser Gin Ser Gly Glu Leu Thr Ser Ala He Val Asn Asp 
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100 105 110 



Thr Ser Val lie Arg Glu Phe Leu He Thr Thr Phe Pro Asn He lie 
115 120 125 



Leu Ser Leu Val Met Val Leu Gly Ser He Val Val Leu Phe Ser Leu* 
130 135 140 



Asp Trp Asn Leu Ser Leu Leu Leu Phe He Thr Leu Pro Cys Met Met 
145 150 155 ^ 160 



Phe He He Leu Pro Leu Ser Asn He Ser Glu Lys Tyr ' Ser Arg Arg 
165 170 175 



Leu Gin Glu Glu lie 
180 



<210> 349 

<211> 652 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 349 

Met Lys Lys Ser Lys Ser Lys Tyr Leu Thr Leu Ala Gly Leu Val Leu 
1 5 10 15 



Gly Thr Gly Val Leu Leu Ser Ala Cys Gly Asn Ser Ser Thr Ala Ser 
20 25 30 



Lys Thr Tyr Asn Tyr Val Tyr Ser Ser Asp Pro Ser Ser Leu Asn Tyr 
35 40 45 



Leu Ala Glu Asn Arg Ala Ala Thr Ser Asp He Val Ala Asn Leu Val 
50 55 60 



Asp Gly Leu Leu Glu Asn Asp Gin Tyr Gly Asn He He Pro Ser Leu 
65 70 75 80 



Ala Glu Asp Trp Thr Val Ser Gin Asp Gly Leu Thr Tyr Thr Tyr Lys 
85 90 95 



Leu Arg Lys Asp Ala Lys Trp Phe Thr Ser Glu Gly Glu Glu Tyr Ala 
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100 105 110 



Pro Val Thr Ala Gin Asp Phe Val Thr Gly Leu Gin Tyr Ala Ala Asp 
115 120 125 



Lys Lys Ser Glu Ala Leu Tyr Leu Val Gin Asp Ser Val Ala Gly Leu 
130 135 140 



Asp Asp Tyr lie Thr Gly Lys Thr Ser Asp Phe Ser Thr Val Gly Val 
145 150 155 160 



Lys Ala Leu Asp Asp Gin Thr Val Gin Tyr Thr Leu Val Lys Pro Glu 
165 170 175 



Leu Tyr Trp Asn Ser Lys Thr Leu Ala Thr He Leu Phe Pro Val Asn 
180 185 190 



Ala Asp Phe Leu Lys Ser Lys Gly Asp Asp Phe Gly Lys Ala Asp Pro 
195 200 205 



Ser Ser He Leu Tyr Asn Gly Pro Phe Leu Met Lys Ala Leu Val Ser 
210 215 220 



Lys Ser Ala He Glu Tyr Lys Lys Asn Pro Asn Tyr Trp Asp Ala Lys 
225 230 235 240 



Asn Val Phe Val Asp Asp Val Lys Leu Thr Tyr Tyr Asp Gly Ser Asp 
245 250 255 



Gin Glu Ser Leu Glu Arg Ash Phe Thr Ala Gly Ala Tyr Thr Thr Ala 
260 265 ~ 270 



Arg Leu Phe Pro Asn Ser Ser Ser Tyr Glu Gly He Lys Glu Lys Tyr 
275 280 285 



Lys Asn Asn He He Tyr Ser Met Gin Asn Ser Thr Ser Tyr Phe Phe 
290 295 300 



Asn Phe Asn Leu Asp Arg Lys Ser Tyr Asn Tyr Thr Ser Lys Thr Ser 
305 310 315 ~ 320 
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Asp lie Glu Lys Lys Ser Thr Gin Glu Ala Val Leu Asn Lys Asn Phe 
325 330 335 



Arg Gin Ala lie Asn Phe Ala Phe Asp Arg Thr Ser Tyr Gly Ala Gin 
340 345 350 , 



Ser Glu Gly Lys Glu Gly Ala Thr Lys lie Leu Arg Asn Leu Val Val 
355 360 365 



Pro Pro Asn Phe Val Ser lie Lys Gly Lys Asp Phe Gly Glu Val Val 
370 375 380 



Ala Ser Lys Met Val Asn Tyr Gly Lys Glu Trp Gin Gly lie Asn Phe 
385 390 395 400 



Ala Asp Gly Gin Asp Pro Tyr Tyr Asn Pro Glu Lys Ala Lys Ala Lys 
405 410 415 



Phe Ala Glu Ala Lys Lys Glu Leu Glu Ala Lys Gly Val Gin Phe Pro 
420 425 430 



lie His Leu Asp Lys Thr Val Glu Val Thr Asp Lys Val Gly lie Gin 
435 440 445 



Gly Val Ser Ser lie Lys Gin Ser lie Glu Ser Val Leu Gly Ser Asp 
450 455 460 



Asn Val Val lie Asp lie Gin Gin Leu Thr Ser Asp Glu Phe Asp Ser 
465 470 475 480 



Ser Gly Tyr Phe Ala Gin Thr Ala Ala Gin Lys Asp Tyr Asp Leu Tyr 
485 490 495 



His Gly Gly Trp Gly Pro Asp Tyr Gin Asp Pro Ser Thr Tyr Leu Asp 
500 505 510 

lie Phe Asn Thr Asn . Ser Gly Gly Phe Leu Gin Asn Leu Gly Leu Glu 
515 520 525 

Pro Gly Glu Ala Asn Asp Lys Ala Lys Ala Val Gly Leu Asp Val Tyr 
530 535 ' 540 
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Thr Gin Met Leu Glu Glu Ala Asn Lys Glu Gin Asp Pro Ala Lys Arg 
545 550 555 560 



Tyr Glu Lys Tyr Ala Asp He Gin Ala Trp Leu He Asp Ser Ser Leu 
565 570 5.75 



Val Leu Pro Ser Val Ser Arg Gly Gly Thr Pro Ser Leu Arg Arg Thr 
580 585 590 



Val Pro Phe Ala Ala Ala Tyr Gly Leu Thr Gly Thr Lys Gly Val Glu 
595 600 605 



Ser Tyr Lys Tyr Leu Lys Val Gin Asp Lys He Val Thr Thr Asp Glu 
610 ~ ** 615 620. 



Tyr Ala Lys Ala Arg Glu Lys Trp Leu Lys Glu Lys Glu Glu Ser Asn 
625 630 635 640 



Lys Lys Ala Gin Glu Glu Leu Ala Lys His Val Lys 
645 650 



<210> 350 
<211> 545 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 350 

Met Asn Glu Glu Ser Met Ser His Glu Asn Asn His Gin Gin Ala Gin 
15 10 15 



Met Leu Arg Gly Thr Ala Trp Leu Thr Ala Ser Asn Phe He Ser Arg 
20 25 30 

Leu Leu Gly Ala Val Tyr He He Pro Trp Tyr lie Trp Met Gly Ala 
35 40 45 

Tyr Ala Ala Lys Ala Asn Gly Leu Phe Thr Met Gly Tyr Asn He Tyr 
50 55 60 



Ala Trp Phe Leu Leu Val Ser Thr Ala Gly He Pro Val Ala Val Ala 
65 70 75 80 
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Lys Gin Val Ala Lys Tyr Asn Thr Met Arg Glu Glu Glu His Ser Phe 
85 90 95 



Ala Leu lie Arg Ser Phe Leu Gly Phe Met Thr Gly Leu Gly Leu Val 
100 105 110 



Phe Ala Leu Val Leu Tyr Val Phe Ala Pro Trp Leu Ala Asp Leu Ser 
115 120 125 



Gly Val Gly Lys Asp Leu He Pro He Met Gin Ser Leu Ala Trp Gly 
130 135 140 



Val Leu He Phe Pro Ser Met Ser Val He Arg Gly Phe Phe Gin Gly 
145 150 155 160 



Met Asn Asn Leu Lys Pro Tyr Ala Met Ser Gin He Ala Glu Gin Val 
165 170 175 



He Arg Val He Trp Met Leu Leu Ala Thr Phe He He Met Lys Leu 
180 185 190 



Gly Ser Gly Asp Tyr Leu Ala Ala Val Thr Gin Ser Thr Phe Ala Ala 
195 200 205 



Phe Val Gly Met Val Ala Ser Phe Ala Val Leu He Tyr Phe Leu Ala 
210 215 220 



Gin Glu Gly Ser Leu Lys Arg He Phe Glu Thr Gly Asp Lys He Asn 
225 230 235 240 



Ser Lys Arg Leu Leu Val Asp Thr He Lys Glu Ala He Pro Phe He 
245 250 255 



Leu Thr Gly Ser Ala He Gin Leu Phe Gin He Leu Asp Gin Leu Thr 
260 265 270 



Phe He Asn Ser Met Ser Trp Phe Thr Asn Tyr Ser Asn Glu Asp Leu 
275 280 285 



Val Val Met Phe Ser Tyr Phe Ser Ala Asn Pro Ash Lys He Thr Met 
290 295 300 
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lie Leu lie Ser Val Gly Val Ser lie Gly Ser Val Gly Leu Pro Leu 
305 310 315 320 



Leu Thr Glu Asn Tyr Val Lys Gly Asp Leu Lys Ala Ala Ser Arg Leu 
325 330 335 



Val Gin Asp Ser Leu Thr Leu Leu Phe Met Phe Leu Leu Pro Ala Thr 
340 .345 350 



Val Gly Val Val Met Val Gly Glu Pro Leu Tyr Thr Val Phe Tyr Gly 
355 360 365 



Lys Pro Asp Ser Leu Ala Leu Gly Leu Phe Val Phe Ala Val Leu Gin 
370 375 380 



Ser lie lie Leu Gly Leu Tyr Met Val Leu Ser Pro Met Leu Gin Ala 
385 390 395 400 



Met Phe Arg Asn Arg Lys Ala Val Leu Tyr Phe lie Tyr Gly Ser lie 
405 410 415 



Ala Lys Leu . Val Leu Gin Leu Pro Thr lie Ala Leu Phe His Ser Tyr 
420 425 430 



Gly Pro Leu He Ser Thr Thr He Ala Leu He He Pro Asn Val Leu 
435 440 445 



Met Tyr Arg Asp He Cys Lys Val Thr Gly Val Lys Arg Lys Val He 
450 455 460 



Leu Lys Arg Thr He Leu He Ser Leu Leu Thr Leu Val Met Phe Leu 
465 470 475 480 



Leu He Gly Thr He Gin Trp Leu Leu Gly Phe Phe Phe Gin Pro Ser 
485 490 495 



Gly Arg Leu Trp Ser Phe Phe Tyr Val Ala Leu Val Gly Ala Met Gly 
500 505 510 



Gly Gly Leu Tyr Met Val Met Ser Leu Arg Thr Tyr Leu Leu Asp Lys 
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515 520 525 



Val lie Gly Lys Ala Gin Ala Asp Arg Leu Arg Ala Lys Phe Lys Leu 
530 535 540 



Ser 
545 



<210> 351 

<211> 209 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 351 

Met Gin Val Leu Leu Phe Cys Cys Asn lie Phe Tyr Asn Asn Glu Arg 
1 5 10 15 



Val Leu Glu lie Leu Arg Lys Arg Arg His lie Met Ser Lys Lys Val 
20 25 30 



Leu Phe lie Val Gly Ser Leu Arg Gin Gly Ser Phe Asn His Gin Met 
35 40 45 



Ala Leu Glu Ala Glu Lys Ala Leu Ala Gly Lys Ala Glu Val Ser Tyr 
50 55 60 



Leu Asp Tyr Ser Ala Leu Pro Leu Phe Ser Gin Asp Leu Glu Val Pro 
65 70 75 80 



Thr His Pro Ala Val Ala Ala Ala Arg Glu Ala Val Leu Val Ala Asp 
85 90 95 



Ala lie Trp lie Phe Ser Pro Val Tyr Asn Phe Ser lie Pro Gly Thr 
100 105 110 



Val Lys Asn Leu Leu Asp Trp Leu Ser Arg Ala Leu Asp Leu Ser Asp 
115 120 125 



Thr Arg Gly Val Ser Ala Leu Gin Asp Lys Phe Val Thr Val Ser Ser 
130 135 140 



Val Ala Asn Ala Gly His Asp Gin Leu Phe Ala He Tyr Lys Asp Leu 
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145 150 155 160 



Leu Pro Phe lie Arg Thr Gin Gly Val Gly Asp Phe Thr Ala Ala Arg 
165 170 175 



Val Asn Asp Ser Ala Trp Ala Asp Gly Lys Leu Val Leu Glu Glu Thr 
180 185 190 



Val Leu Asn Ser Leu Glu Lys Gin Ala Gin Asp Leu Val Glu Ala He 
195 200 205 



Lys 



<210> 352 
<211> 623 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 352 

Met Ser Asp Phe He Val Glu Lys Leu Ser Lys Ser Val Gly Asp Lys 
15 10 15 



Thr Val Phe Arg Asp He Ser Phe He He His Asp Leu Asp Arg He 
20 25 30 



Gly Leu He Gly Val Asn Gly Thr Gly Lys Thr Thr Leu Leu Asp Val 
35 40 45 



Leu Ser Gly Val Ser Gly Phe Asp Gly Asp Val Ser Pro Phe Ser Ala 
'50 55 60 



Lys Asn Asp Tyr Gin He Gly Tyr Leu Thr Gin Asp Pro Asp Phe Asp 
65 70 75 80 



Asp Arg Lys Thr Val Leu Asp Thr Val Leu Ser Ser Glu Leu Lys Glu 
85 90 95 



He Gin Leu lie Arg Glu Tyr Glu Leu He Met Leu Asp Tyr Ser Glu 
100 105 110 



Asp Lys Gin Ala Arg Leu Glu Arg Val Met Ala Glu Met Asp Ser Leu 
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115 120 125 



Gin Ala Trp Glu He Glu Ser Gin Val Lys Thr Val Leu Ser Lys Leu 
130 135 140 



Gly He Gin Asp Leu Ser Thr Pro Val Gly Glu Leu Ser Gly Gly Leu 
145 150 155 160 



^Arg Arg Arg Val Gin Leu Ala Gin Val Leu Leu Gly Asn His Asp Leu 
165 170 175 



Leu Leu Leu Asp Glu Pro Thr Asn His Leu Asp He Ala He He Glu 
180 185 . 190 



Trp Leu Thr Leu Phe Leu Lys Asn Ser Lys Lys Thr Val Leu Phe He 
195 200 205 



Thr His Asp Arg Tyr Phe Leu Asp Ala Leu Ser Thr Arg He Phe Glu 
210 215 220 



Leu Asp Arg Ala Gly Leu Thr Glu Tyr Gin Gly Asn Tyr Gin Asp Tyr 
225 230 235 240 



Val Arg Leu Lys Ala Glu Gin Asp Glu Arg Asp Ala Ala Leu Leu His 
245 250 255 



Lys Lys Glu Gin Leu Tyr Lys Gin Glu Leu Ala Trp Met Arg Arg Gin 
260 265 270 



Pro Gin Ala Arg Ala Thr Lys Gin Gin Ala Arg He Asn Arg Phe His 
275 280 285 



Asp Leu Lys Lys Glu Val Ser Gly Ser Ser Ala Glu Thr Asp Leu Thr 
290 295 300 



Met Asn Phe Glu Thr Ser Arg He Gly Lys Lys Val He Glu Phe Gin 
305 310 315 320 



Asp Val Ser Phe Ala Tyr Glu Asn Lys Pro He Leu Gin Asn Phe Asn 
325 330 335 
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Leu Leu Val Gin Ala Lys Asp Arg lie Gly He Val Gly Asp Asn Gly 
340 345 350 



Val Gly Lys Ser Thr Leu Leu Asn Leu He Ala Gly Ser Leu Glu Pro 
355 360 365 



Thr Ala Gly Gin Val Val He Gly Glu Thr Val Arg He Ala Tyr Phe 
370 375 380 



Ser Gin Gin lie Glu Gly Leu Asp Glu Ser Lys Arg Val He Asn Tyr 
385 390 395 400 



Leu Gin Glu Val Ala Glu Glu Val Lys Thr Ser Gly Gly Ser Thr Thr 
405 410 415 



Ser He Ala Glu Leu Leu Glu Gin Phe Leu Phe Pro Arg Ser Thr His 
420 425 430 



Gly Thr Leu He Glu Lys Leu Ser Gly Gly Glu Lys Lys Arg Leu Tyr 
435 440 445 



Leu Leu Lys Leu Leu Leu Glu Lys Pro Asn Val Leu Leu Leu Asp Glu 
450 455 460 



Pro Thr Asn Asp Leu Asp He Ala Thr Leu Thr Val Leu Glu Asn Phe 
465 470 475 480 



Leu Gin Gly Phe Ala Gly Pro Val Leu Thr Val Ser His Asp Arg Tyr 
485 490 495 



Phe Leu Asp Lys Val Ala Thr Lys He Leu Ala Phe Glu Asp Gly Lys 
500 505 510 



He Arg Pro Phe Phe Gly His Tyr Thr Asp Tyr Leu Asp Glu Lys Ala 
515 520 525 



Phe Glu Thr Asp Met Ala Asn Gin Val Gin Lys Ala Glu Lys Glu Lys 
530 535 540 



Val Val Lys Val Arg Glu Asp Lys Lys Arg Met Thr Tyr Gin Glu Lys 
545 550 555 560 
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Gin Glu Trp Ala Ser lie Glu Gly Asp lie Glu Thr Leu Glu Lys Arg 
565 570 575 



lie Ala Ala lie Glu Glu Glu Met Gin Ala Asn Gly Ser Asp Phe Gly 
580 585 590 



Lys Leu Ala Thr Leu Gin Lys Glu Leu Asp Glu Lys Asn Glu Ala Leu 
595 600 605 



Leu Glu Lys Tyr Glu Arg Tyr Glu Tyr Leu Ser Glu Phe Asp Ser 
610 615 620 



<210> 353 

<211> 178 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 353 

Met Asn Glu Val Lys Lys Met Val Glu Leu Lys Lys Glu Ala Val Lys 
1 5 10 15 



Asp Val Thr Ser Leu Thr Lys Ala Ala Pro Val Ala Leu Ala Lys Thr 
20 25 30 

Lys Glu Val Leu Asn Gin Ala Val Ala Asp Leu Tyr Val Ala His Val 
35 40 45 

Ala Leu His Gin Val His Trp Tyr Met His Gly Arg Gly Phe Leu Val 
50 55 60 



Trp His Pro Lys Met Asp Glu Tyr Met Glu Ala Leu Asp Gly Gin Leu 
65 70 75 80 



Asp Glu lie Ser Glu Arg Leu lie Thr Leu Gly Gly Ser Pro Phe Ser 
85 90 95 



Thr Leu Thr Glu Phe Leu Gin Asn Ser Glu lie Glu Glu Glu Ala Gly 
100 105 110 



Glu Tyr Arg Asn Val Glu Glu Ser Leu Glu Arg Val Leu Val lie Tyr 
115 120 125 
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Arg Tyr Leu Ser Glu Leu Phe Gin Lys Gly Leu Asp Val Thr Asp Glu 
130 135 140 



Glu Gly Asp Asp Val Thr Asn Gly lie Phe Ala Gly Ala Lys Thr Glu 
145 150 155 160 



Thr Asp Lys Thr lie Trp Met Leu Ala Ala Glu Leu Gly Gin Ala Pro 
165 170 175 



Gly Leu 



<210> 354 
<211> 356 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 354 

Met Phe Gly Leu lie Gly Cys lie Tyr Gly Ala Phe Gly Arg Lys lie 
15 10 15 



Trp Ser Glu Ser His Gly Lys Ser lie Cys Phe Ser lie Arg Arg Trp 
20 25 30 



Lys Tyr Leu Asn Arg lie Cys Asn Arg Pro Ser Glu Leu Trp Leu Leu 
35 40 45 



Tyr Leu Ala Tyr Gly lie Leu Gly Gly Leu Gly Leu Gly Ala Gly Tyr 
50 55 60 



lie Thr Pro Val Ser Thr lie lie Lys Trp Phe Pro Asp Lys Arg Gly 
65 70 75 80 



Leu Ala Thr Gly Leu Ala lie Met Gly Phe Gly Phe Ala Ser Leu Leu 
85 .90 95 



Thr Ser Pro He Ala Gin His Leu He Ala Gly Val Gly Leu Val Glu 
100 105 110 



Thr Phe Tyr He Leu Gly Ala Ser Tyr Phe lie He Met Leu Leu Ala 
115 120 125 
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Ser Gin Phe lie Lys Arg Pro Asn Glu Gin Glu Leu Ala lie Leu Ser 
130 135 140 



Ser Ser Gly Lys Glu Lys Thr Ala Ser Leu Thr Gin Gly Met Ala Ala 
145 150 155 160. 



Asn Gin Ala Leu Lys Ser Asn Arg Phe Tyr Met Leu Trp He He Phe 
165 170 175 



Phe He Asn He Ala Cys Gly Leu Gly Leu He Ser Ala Ala Ser Pro 
180 185 190 



Met Ala Gin Glu Met Ala Gly Leu Ser Thr Ser His Ala Ala Val Met 
195 200 205 



Val Gly Val Leu Gly He Phe Asn Gly Phe Gly Arg Leu Leu Trp Ala 
210 215 220 



Ser Leu Ser Asp Tyr He Gly Arg Pro Leu Thr Phe Ser lie Leu Leu 
225 # 230 235 240 



Leu Val Asn Leu Phe Phe Ser Leu Ser Leu Trp Leu Phe Thr Asp Ser 
245 250 255 



Val Leu Phe Val Val Ala Met Ser He Leu Met Thr Cys Tyr Gly Ala 
260 265 270 



Gly Phe Ser Leu He Pro Ala Tyr Leu Ser Asp He Phe Gly Thr Lys 
275 280 285 



Glu Leu Ala Ala Leu His Gly Tyr He Leu Thr Ala Trp Ala Met Ala 
290 295 300 



Gly Leu Ala Gly Pro He Leu Leu Ala Glu Thr Tyr Lys Met Ala His 
305 310 v 315 320 



Ser Tyr Thr Gin Thr Leu Phe Val Phe Leu He Leu Tyr Ser He Ala 
325 330 335 



Leu Ala Leu Ser Tyr Tyr Leu Gly Arg Ser lie Lys Lys Glu Ser Gin 
340 345 ^ 350 
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Lys Ala Leu Thr 
355 



<210> 355 

<211> 153 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 355 



Met Lys Gin Thr Lys Thr Thr Lys lie Ala Leu Val Ser Leu Leu Thr 
15 10 15 



Ala Leu Ser Val Val Leu Gly Tyr Phe Leu Lys lie Pro Thr Pro Thr 
20 25 30 



Gly He Leu Thr Leu Leu Asp Ala Gly Val Phe Phe Ala Ala Phe Tyr 
35 40 45 



Phe Gly Ser Arg Glu Gly Ala Val Val Gly Gly Leu Ala Ser Phe Leu 
50 55 60 



He Asp Leu Leu Ser Gly Tyr Pro Gin Trp Met Phe Phe Ser Leu Val 
65 70 75 80 



Asn His Gly Leu Gin Gly Phe Phe Ala. Gly Phe Lys Gly Lys Ser Gin 
85 90 95 



Trp Leu Gly Leu He Leu Ala Thr He Ala Met Val Gly Gly Tyr Ala 
100 105 110 



Leu Gly Ser Ala Leu Met Asn Gly Trp Ala Ala Ala Leu Pro Glu He 
115 120 125 



Leu Pro Asn Phe Met Gin Asn Met Val Gly Met He Val Gly Phe He 
130 135 140 



Leu Ser Gin Ser He Lys Lys He Lys 
145 150 



<210> 356 
<211> 225 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 356 

Met He Ser Lys Arg Leu Glu Leu Val Ala Ser Phe Val Ser Gin Gly 
15 10 15 



Ala He Leu Leu Asp Val Gly Ser Asp His Ala Tyr Leu Pro lie Glu 
20 25 30 



Leu Val Glu Arg Gly Gin He Lys Ser Ala He Ala Gly Glu Val Val 
35 40 45 



Glu Gly Pro Tyr Gin Ser Ala Val Lys Asn Val Glu Ala His Gly Leu 
50 55 60 



Lys Glu Lys He Gin Val Arg Leu Ala Asn Gly Leu Ala Ala Phe Glu 
65 70 75 80 



Glu Thr Asp Gin Val Ser Val He Thr He Ala Gly Met Gly Gly Arg 
85 90 95 



Leu He Ala Arg He Leu Glu Glu Gly Leu Gly Lys Leu Ala Asn Val 
100 105 110 



Glu Arg Leu He Leu Gin Pro Asn Asn Arg Glu Asp Asp Leu Arg He 
115 120 125 



Trp Leu Gin Asp His Gly Phe Gin He Val Ala Glu Ser He Leu Glu 
130 135 140 



Glu Ala Gly Lys Phe Tyr Glu He Leu Val Val Glu Ala Gly Gin Met 
145 150 155 160 



Lys Leu Ser Ala Ser Asp Val Arg Phe Gly Pro Phe Leu Ser Lys Glu 
165 170 175 



Val Ser Pro Val Phe Val Gin Lys Trp Gin Lys Glu Ala Glu Lys Leu 
180 185 190 



Glu Phe Ala Leu Gly Gin He Pro Glu Lys Asn Leu Glu Glu Arg Gin 
195 200 205 
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Val Leu Val Asp Lys He Gin Ala He Lys Glu Val Leu His Val Ser 
210 215 220 



Lys 
225 



<210> 357 

<211> 108 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 357 



Met Glu Gly He Arg Met Lys He Val Gly Val Ala Ala Cys Thr Val 
1 5 10 15 



Gly He Ala His Thr Tyr He Ala Gin Glu Lys Leu Glu Asn Ala Ala 
20 25 30 



Lys Val Ala Gly His Val He His Val Glu Thr Gin Gly Thr He Gly 
35 40 45 



Val Glu Asn Glu Leu Ser Gin Glu Gin He Asp Ala Ala Asp Val Val 
50 55 60 



He Leu Ala Val Asp Val Lys He Ser Gly Met Glu Arg Phe Glu Gly 
65 70 75 80 



Lys Lys He He Lys Val Pro Thr Glu Val Ala Val Lys Ser Pro Asn 
85 90 95 



Lys Leu He Ala Lys Ala Val Glu He Val Thr Lys 
100 105 



<210> 358 

<211> 240 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 358 

Met He Arg He Glu Asn Leu Ser Val Ser Tyr Lys Glu Thr Leu Ala 
1 5 10 15 
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Leu Lys Asp lie Ser Leu Val Leu His Gly Pro Thr lie Thr Gly He 
20 25 30 



He Gly Pro Asn Gly Ala Gly Lys Ser Thr Leu Leu Lys Gly Met Leu 
35 40 45 



Gly He He Pro His Gin Gly Gin Ala Phe Leu Asp Asp Lys Glu Val 
50 55 60 



Lys Lys Ser Leu His Arg He Ala Tyr Val Glu Gin Lys He Asn He 
65 70 75 80 



Asp Tyr Asn Phe Pro He Lys Val Lys Glu Cys Val Ser Leu Gly Leu 
85 90 95 



Phe Pro Ser He Pro Leu Phe Arg Ser Leu Lys Ala Lys His Trp Lys 
100 105 110 



Lys Val Gin Glu Ala Leu Glu He Val Gly Leu Ala Asp Tyr Ala Glu 
115 120 125 



Arg Gin He Ser Gin Leu Ser Gly Gly Gin Phe Gin Arg Val Leu He 
130 135 140 



Ala Arg Cys Leu Val Gin Glu Ala Asp Tyr lie Leu Leu Asp Glu Pro 
145 150 155 160 



Phe Ala Gly He Asp Ser Val Ser Glu Glu He He Met Asn Thr Leu 
165 170 175 



Arg Asp Leu Lys Lys Ala Gly Lys Thr Val Leu He Val His His Asp 
180 185 190 



Leu Ser Lys He Pro His Tyr Phe Asp Gin Val Leu Leu Val Asn Arg 
195 200 205 



Glu Val He Ala Phe Gly Pro Thr Lys Glu Thr Phe Thr Glu Thr Asn 
210 215 220 



Leu Lys Glu Ala Tyr Gly Asn Gin Leu Phe Phe Asn Gly Gly Asp Leu 
225 230 235 240 
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<210> 359 
<211> 294 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 359 

Met Thr Tyr Tyr Val Ala He Asp He Gly Gly Thr Asn He Lys Tyr 
15 10 15 



Gly Leu Val Asp Gin Glu Gly Gin Leu Leu Glu Ser His Glu Met Pro 
20 25 30 



Thr Glu Ala His Lys Gly Gly Pro His He Leu Gin Lys Thr Lys Asp 
35 40 45 



He Val Ala Ser Tyr Leu Glu Lys Gly Pro Val Ala Gly Val Ala He 
50 55 60 



Ser Ser Ala Gly Met Val Asp Pro Asp Lys Gly Glu He Phe Tyr Ala 
65 70 75 80 



Gly Pro Gin He Pro Asn Tyr Ala Gly Thr Gin Phe Lys . Lys Glu He 
85 90 95 



Glu Glu Ser Phe Thr He Pro Cys Glu He Glu Asn Asp Val Asn Cys 
100 105 110 



Ala Gly Leu Ala Glu Ala Val Ser Gly Ser Gly Lys Gly Ala Ser Val 
115 120 125 



Thr Leu Cys Leu Thr He Gly Thr Gly He Gly Gly Cys Leu He Met 
130 135 140 



Asp Arg Lys Val Phe His Gly Phe Ser Asn Ser Ala Cys Glu Val Gly 
145 150 155 160 



Tyr Met His Met Gin Asp Gly Ala Phe Gin Asp Leu Ala Ser Thr Thr 
165 170 175 



Ala Leu Val Lys Tyr Val Ala Glu Ala His Gly Glu Asp Val Asp Gin 
180 185 190 
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Trp Asn Gly Arg Arg He Phe Lys Glu Ala Thr Glu Gly Asn Lys He 
195 200 205 



Cys Met Glu Gly He Asp Arg Met Val Asp Tyr Leu Gly Lys Gly Leu 
210 215 220 



Ala Asn He Cys Tyr Val Ala Asn Pro Glu Val Val He Leu Gly Gly 
225 230 235 ' 240 



Gly He Met Gly Gin Glu Ala He Leu Lys Pro Lys He Arg Thr Ala 
245 250 255 



Leu Lys Glu Ala Leu Val Pro Ser Leu Ala Glu Lys Thr Arg Leu Glu 
260 265 270 



Phe Ala His His Gin Asn Thr Ala Gly Met Leu Gly Ala Tyr Tyr His 
275 280 285 



Phe Lys Thr Lys Gin Ser 
290 



<210> 360 
<211> 214 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 360 

Met Ala Gin Lys Gly Val Ser Leu He Lys Ala Ala Phe Asp Thr Asp 
15 10 15 



Asn Phe Leu Met Arg Phe Ser Glu Lys Val Leu Asp He Val Thr Ala 
20 25 30 



Asn Leu Leu Phe Val Val Ser Cys Leu Pro He Val Thr He Gly Val 
35 40 45 



Ala Lys He Ser Leu Tyr Glu Thr Met Phe Glu Val Lys Lys Ser Arg 
50 55 60 



Arg Val Pro Val Phe Lys He Tyr Leu Arg Ser Phe Lys Gin Asn Leu 
65 70 75 80 
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Lys Leu Gly Leu Gin Leu Gly Leu Met Glu Leu Gly lie Val Phe Leu 
85 90 95 



Thr Leu Ser Asp Leu Tyr Leu Phe Trp Gly Gin Thr Ala Leu Pro Phe 
100 105 110 



Gin Leu Leu Lys Ala lie Cys Leu Gly lie Leu lie Phe Leu Thr lie 
115 120 125 



Val Met Leu Ala Ser Tyr Pro lie Ala Ala Arg Tyr Asp Leu Ser Trp 
130 135 140 



Lys Glu He Leu Gin Lys Gly Leu Met Leu Ala Ser Phe Asn Phe Pro 
145 150 155 160 



Trp Phe Phe Leu Met Leu Ala He Leu Val Leu He Val Met Val Leu 
165 170 175 



Tyr Leu Ser Ala Phe Ser Leu Leu Leu Gly Gly Ser Val Phe Leu Leu 
180 185 190 



Phe Gly Phe Gly Leu Leu Val Phe He Gin Thr Gly Leu Met Glu Lys 
195 200 205 



He Phe Ala Lys Tyr Gin 
210 



<210> 361 
<211> 294 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 361 

Met Val Lys Glu Arg Asn Leu Thr Arg Trp He Phe Val Leu Pro Ala 
15 10 15 



Met He He Val Gly Leu Leu Phe Val Tyr Pro Phe Phe Ser Ser He 
20 25 30 



Phe Tyr Ser Phe Thr Asn Lys His Leu He Met Pro Asn Tyr Lys Phe 
35 40 45 
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Val Gly Leu Ala Asn Tyr Lys Ala Val Leu Ser Asp Pro Asn Phe Phe 
50 55 60 



Asn Ala Phe Phe Asn Ser lie Lys Trp Thr Val Phe Ser Leu Val Gly 
65 70 75 80 



Gin Val Leu Val Gly Phe Val Leu Ala Leu Ala Leu His Arg Val Arg 
85 90 95 



His Phe Lys Lys Leu Tyr Arg Thr Leu Leu He Val Pro Trp Ala Phe 
100 105 110 



Pro Thr He Val He Ala Phe Ser Trp Gin Trp He Leu Asn Gly Val 
115 120 125 



Tyr Gly Tyr Leu Pro Asn Leu He Val Lys Leu Gly Leu Met Glu His 
130 135 140 



Thr Pro Ala Phe Leu Thr Asp Ser Thr Trp Ala Phe Leu Cys Leu Val 
145 150 155 160 



Phe He Asn He Trp Phe Gly Ala Pro Met He Met Val Asn Val Leu 
165 170 175 



Ser Ala Leu Gin Thr Val Pro Glu Glu Gin Phe Glu Ala Ala Lys He 
180 185 190 



Asp Gly Ala Ser Ser Trp Gin Val Phe Lys Phe He Val Phe Pro His 
195 200 205 



He Lys Val Val Val Gly Leu Leu Val Val Leu Arg Thr Val Trp He 
210 215 220 



Phe Asn Asn Phe Asp He He Tyr Leu He Thr Gly Gly Gly Pro Ala 
225 230 235 240 



Asn Ala Thr Thr Thr Leu Pro He Phe Ala Tyr Asn Leu Gly Trp Gly 
245 250 255 



Thr Lys Leu Leu Gly Arg Ala Ser Ala Val Thr Val Leu Leu Phe He 
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260 



265 



270 



Phe Leu Val Ala lie Cys Phe lie Tyr Phe Ala lie lie Ser Lys Trp 
275 280 285 



Glu Lys Glu Gly Arg Lys 
290 



<210> 362 

<211> 445 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 362 

Met Lys Lys Met Arg Lys Phe Leu Cys Leu Ala Gly lie Ala Leu Ala 
1 5 10 15 



Ala Val Ala Leu Val Ala Cys Ser Gly Lys Lys Glu Ala Thr Thr Ser 
20 25 30 



Thr Glu Pro Pro Thr Glu Leu Ser Gly Glu lie Thr Met Trp His Ser 
35 40 45 



Phe Thr Gin Gly Pro Arg Leu Glu Ser He Gin Lys Ser Ala Asp Ala 
50 55 60 



Phe Met Gin Lys His Pro Lys Thr Lys He Lys He Glu Thr Phe Ser 
65 70 75 80 



Trp Asn Asp Phe Tyr Thr Lys Trp Thr Thr Gly Leu Ala Asn Gly Asn 
85 90 95 



Val Pro Asp He Ser Thr Ala Leu Pro Asn Gin Val Met Glu Met Val 
100 105 110 



Asn Ser Asp Ala Leu Val Pro Leu Asn Asp Ser He Lys Arg He Gly 
115 120 125 



Gin Asp Lys Phe Asn Glu Thr Ala Leu Asn Glu Ala Lys He Gly Asp 
130 135 140 



Asp Tyr Tyr Ser Val Pro Leu Tyr Ser His Ala Gin Val Met Trp Val 
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145 150 155 160 



Arg Thr Asp Leu Leu Lys Glu His Asn lie Glu Val Pro Lys Thr Trp 
165 170 175 



Asp Gin Leu Tyr Glu Ala Ser Lys Lys Leu Lys Glu Ala Gly Val Tyr 
180 185 190 



Gly Leu Ser Val Pro Phe Gly Thr Asn Asp Leu Met Ala Thr Arg Phe 
195 200 205 



Leu Asn Phe Tyr Val Arg Ser Gly Gly Gly Ser Leu Leu Thr Lys Asp 
210 215 220 



Leu Lys Ala Asp Leu Thr Ser Gin Leu Ala Gin Asp Gly lie Lys Tyr 
225 230 235 240 



Trp Val Lys Leu Tyr Lys Glu lie Ser Pro Gin Asp Ser Leu Asn Phe 
245 250 255 



Asn Val Leu Gin Gin Ala Thr Leu Phe Tyr Gin Gly Lys Thr Ala Phe 
260 265 270 



Asp Phe Asn Ser Gly Phe His He Gly Gly He Asn Ala Asn Ser Pro 
275 280 285 



Gin Leu He Asp Ser He Asp Ala Tyr Pro He Pro Lys He Lys Glu 
290 295 300 



Ser Asp Lys Asp Gin Gly He Glu Thr Ser Asn He Pro Met Val Val 
305 310 315 320 



Trp Lys Asn Ser Lys His Pro Glu Val Ala Lys Ala Phe Leu Glu Ala 
325 330 335 



Leu Tyr Asn Glu Glu Asp Tyr Val Lys Phe Leu Asp Ser Thr Pro Val 
340 345 350 



Gly Met Leu Pro Thr He Lys Gly He Ser Asp Ser Ala Ala Tyr Lys 
355 360 365 
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Glu Asn Glu Thr Arg Lys Lys Phe Lys His Ala Glu Glu Val He Thr 
370 375 380 



Glu Ala Val Lys Lys Gly Thr Ala He Gly Tyr Glu Asn Gly Pro Ser 
385 390 395 400 



Val Gin Ala Gly Met Leu Thr Asn Gin His He He Glu Gin Met Phe 
405 410 415 



Gin Asp He He Thr Asn Gly Thr Asp Pro Met Lys Ala Ala Lys Glu 
420 425 430 



Ala Glu Lys Gin Leu Asn Asp Leu Phe Glu Ala Val Gin 
435 440 445 



<210> 363 
<211> 800 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 363 

Met Ser Tyr Phe Arg Asn Arg Asp He Asp He Glu Arg He Ser Met 
15 10 15 



Asn Arg. Ser Val Gin Glu Arg Lys Cys Arg Tyr Ser He Arg Lys Leu 
20 25 30 



Ser Val Gly Ala Val Ser Met He Val Gly Ala Val Val Phe Gly Thr 
35 40 45 



Ser Pro Val Leu Ala Gin Glu Gly Ala Ser Glu Gin Pro Leu Ala Asn 
50 55 60 



Glu Thr Gin Leu Ser Gly Glu Ser Ser Thr Leu Thr Asp Thr Glu Lys 
65 70 75 "* 80 



Ser Gin Pro Ser Ser Glu Thr Glu Leu Ser Gly Asn Lys Gin Glu Gin 
85 90 95 



Glu Arg Lys Asp Lys Gin Glu Glu Lys He Pro Arg Asp Tyr Tyr Ala 
100 105 110 
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Arg Asp Leu Glu Asn Val Glu Thr Val lie Glu Lys Glu Asp Val Glu 
115 120 125 



Thr Asn Ala Ser Asn Gly Gin Arg Val Asp Leu Ser Ser Glu Leu Asp 
130 135 140 



Lys Leu Lys Lys Leu Glu Asn Ala Thr Val His Met Glu Phe Lys Pro 
145 150 155 160 



Asp Ala Lys Ala Pro Ala Phe Tyr Asn Leu Phe Ser Val Ser Ser Ala 
165 170 175 



Thr Lys Lys Asp Glu Tyr Phe Thr Met Ala Val Tyr Asn Asn Thr Ala 
180 185 190 

Thr Leu Glu Gly Arg Gly Ser Asp Gly Lys Gin Phe Tyr Asn Asn Tyr 
195 200 205 



Asn Asp Ala Pro Leu Lys Val Lys Pro Gly Gin Trp Asn Ser Val Thr 
210 215 220 



Phe Thr Val Glu Lys Pro Thr Ala Glu Leu Pro Lys Gly Arg Val Arg 
225 230 235 240 



Leu Tyr Val Asn Gly Val Leu Ser Arg Thr Ser Leu Arg Ser Gly Asn 
245 250 255 

Phe He Lys Asp Met Pro Asp Val Thr His Val Gin He Gly Ala Thr 
260 265 270 



Lys Arg Ala Asn Asn Thr Val Trp Gly Ser Asn Leu Gin He Arg Asn 
275 280 285 

Leu Thr Val Tyr Asn Arg Ala Leu Thr Pro Glu Glu Val Gin Lys Arg 
290 295 300 



Ser Gin Leu Phe Lys Arg Ser Asp Leu Glu Lys Lys Leu Pro Glu Gly 
305 310 315 ~ 320 

Ala Ala Leu Thr Glu Lys Thr Asp He Phe Glu Ser Gly Arg Asn Gly 
325 330 335 
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Asn Pro Asn Lys Asp Gly lie Lys Ser Tyr Arg lie Pro Ala Leu Leu 
340 345 350 



Lys Thr Asp Lys Gly Thr Leu lie Ala Gly Ala Asp Glu Arg Arg Leu 
355 360 365 



His Ser Ser Asp Trp Gly Asp lie Gly Met Val He Arg Arg Ser Glu 
370 375 380 



Asp Asn Gly Lys Thr Trp Gly Asp Arg Val Thr He Thr Asn Leu Arg 
385 390 395 400 



Asp Asn Pro Lys Ala Ser Asp Pro Ser He Gly Ser Pro Val Asn He 
405 410 415 



Asp Met Val Leu Val Gin Asp Pro Glu Thr Lys Arg He Phe Ser He 
420 425 430 



Tyr Asp Met Phe Pro Glu Gly Lys Gly He Phe Gly Met Ser Ser Gin 
435 440 445 



Lys Glu Glu Ala Tyr Lys Lys He Asp Gly Lys Thr Tyr Gin He Leu 
450 455 460 



Tyr Arg Glu Gly Glu Lys Gly Ala Tyr Thr He Arg Glu Asn Gly Thr 
465 470 475 480 



Val Tyr Thr Pro Asp Gly Lys Ala Thr Asp Tyr Arg Val Val Val Asp 
485 ' 490 495 



Pro Val Lys Pro Ala Tyr Ser Asp Lys Gly Asp Leu Tyr Lys Gly Asp 
500 505 510 



Gin Leu Leu Gly Asn He Tyr Phe Thr Thr Asn Lys Thr Ser Pro Phe 
515 520 525 



Arg He Ala Lys Asp Ser Tyr Leu Trp Met Ser Tyr Ser Asp Asp Asp 
530 535 540 



Gly Lys Thr Trp Ser Ala Pro Gin Asp He Thr Pro Met Val Lys Ala 
545 550 555 560 
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Asp Trp Met Lys Phe Leu Gly Val Gly Pro Gly Thr Gly He Val Leu 
565 570 575 



Arg Asn Gly Pro His Lys Gly Arg He Leu He Pro Val Tyr Thr Thr 
580 585 590 



Asn Asn Val Ser His Leu Asp Gly Ser Gin Ser Ser Arg Val He Tyr 
595 600 605 



Ser Asp Asp His Gly Lys Thr Trp His Ala Gly Glu Ala Val Asn Asp 
610 615 620 



Asn Arg Gin Val Asp Gly Gin Lys He His Ser Ser Thr Met Asn Asn 
625 630 635 640 



Arg Arg Ala Gin Asn Thr Glu Ser Thr Val Val Gin Leu Asn Asn Gly 
645 650 655 



Asp Val Lys Leu Phe Met Arg Gly Leu Thr Gly Asp Leu Gin Val Ala 
660 665 670 



Thr Ser Lys Asp Gly Gly Val Thr Trp Glu Lys Asp He Lys Arg Tyr 
675 680 685 



Pro Gin Val Lys Asp Val Tyr Val Gin Met Ser Ala He His Thr Met 
690 695 700 



His Glu Gly Lys Glu Tyr He He Leu Ser Asn Ala Gly Gly Pro Lys 
705 710 715 720 



Arg Glu Asn Gly Met Val His Leu Ala Arg Val Glu Glu Asn Gly Glu 
725 730 735 



Leu Thr Trp Leu Lys His Asn Pro He Gin Lys Gly Glu Phe Ala Tyr 
740 745 750 



Asn Ser Leu Gin Glu Leu Gly Asn Gly Glu Tyr Gly He Leu Tyr Glu 
755 760 765 



His Thr Glu Lys Gly Gin Asn Ala Tyr Thr Leu Ser Phe Arg Lys Phe 
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770 775 780 



Asn Trp Glu Phe Leu Ser Lys Asn Leu lie Ser Pro Thr Glu Ala Asn 

795 800 



785 


790 


<210> 


364 


<211> 


210 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


364 



Met Arg Leu Glu lie lie Asn Gly Gin Lys lie Tyr Gly Lys Arg Pro 
15 10 15 



lie Leu Asn Gin Leu Asn Leu Val Phe Gin Ser Gly Lys lie Tyr Gly 
20 25 30 



Leu Lys Gly Asp Asn Gly Ser Gly Lys Thr Val Leu Leu Lys lie Leu 
35 40 45 



Ala Gly Tyr lie Lys Leu Asp Lys Gly Lys Val Leu Gin Asp Gly Lys 
50 55 60 



Val Tyr Gly Val Lys Asn His Tyr He Gin Asp Ala Gly He Leu He 
65 70 75 80 



Glu Lys Val Glu Phe Leu Ser His Leu Ser Leu Arg Glu Asn Leu Glu 
85 90 95 



Leu Leu Arg Tyr Phe Ser Ser Lys Val Thr Glu Lys Arg He Ala Tyr 
100 105 110 



Trp He Gin Tyr Tyr Asp Leu Gin Glu Phe Glu Asp He Glu Tyr Arg 
115 120 125 



His Leu Ser Leu Gly Thr Lys Gin Lys Met Ala Leu He Gin Ala Phe 
130 135 140 



He Ser Ser Pro Ser He Leu Phe Leu Asp Glu Pro Met Asn Ala Leu 
145 150 155 160 



Asp Glu Lys Ser Val Arg Leu Thr Lys Gin Val He Leu Ser Tyr Leu 
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165 170 175 



Lys Lys Glu Asn Gfly Leu Val lie Leu Thr Ser His lie Ser Glu Asp 
180 185 190 



He Ser Asp Leu Cys Thr Asp Val Leu Val Val Glu Asn Gly His He 
195 200 205 



Gin Met 
210 



<210> 365 

<211> 97 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 365 

Met Arg Ser Met Thr Arg Leu Ala Ser Gin Val Ser Ser Phe Pro Cys 
1 5 10 15 



Phe Thr Phe Ala Lys Cys Phe Ser Lys Ser Ser Lys Leu Lys Leu Asp 
20 25 30 



Val Lys Lys Val Gly Lys Phe Ser Cys He Arg Tyr Trp Arg Met Thr 
35 40 45 



Cys Arg He Ser Ser Arg Thr Gin Thr Val Asp Cys Ser Ala Pro He 
50 55 60 



Ser Ser Lys He Arg Thr Ser Asp Ser Leu He Ser Ser Thr Lys Val 
65 70 75 80 



Leu Thr Leu Pro Ser Leu He Ala Phe Leu Thr Ser Met Thr Lys Leu 
85 90 95 



Gly 



<210> 366 

<211> 501 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 366 

Met lie He Leu Lys Glu Phe Lys Pro Met Ser Leu Leu Val Phe Glu 
1 5 10 15 



Asn Val Ser Lys Ser Tyr Gly Ala Thr Pro Ala Leu Glu Asn Val Ser 
20 25 30 



Leu Asp He Pro Ala Gly Lys He Val Gly Leu Leu Gly Pro Asn Gly 
35 ,40 45 



Ser Gly Lys Thr Thr Leu He Lys Leu He Asn Gly Leu Leu Gin Pro 
50 55 60 



Asp Gin Gly Arg Val Leu He Asn Asp Met Asp Pro Ser Pro Ala Thr 
65 70 75 80 



Lys Ala Val Val Ala Tyr Leu Pro Asp Thr Thr Tyr Leu Asn Glu Gin 
85 90 95 



Met Lys Val Lys Glu Ala Leu Thr Tyr Phe Lys Thr Phe Tyr Lys Asp 
100 105 110 



Phe Asn Leu Glu Arg Ala His His Leu Leu Ala Asp Leu Gly He Asp 
115 120 125 



Glu Asn Ser Arg Leu Lys Lys Leu Ser Lys Glu Asn Lys Glu Lys Val 
130 135 140 



Gin Leu He Leu Val Met Ser Arg Asp Ala Arg Leu Tyr Val Leu Asp 
145 150 155 160 



Glu Pro He Gly Gly Val Asp Pro Ala Ala Arg Ala Tyr He Leu Asn 
165 170 175 



Thr He He Asn Asn Tyr Ser Pro Thr Ser Thr Val Leu He Ser Thr 
180 185 190 



His Leu He Ser Asp He Glu Pro He Leu Asp Glu He Val Phe Leu 
195 200 ~ 205 



Lys Asp Gly Lys Val Val Arg Gin Gly Asn Val Asp Asp He Arg Tyr 
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210 215 220 



Glu Ser Gly Glu Ser lie Asp Gin Leu Phe Arg Gin Asn Leu Arg Pro 
225 230 235 240 



Lys Gin Arg Arg Leu Phe Met Phe Trp Asn Leu Val Arg Tyr Glu Phe 
245 250 255 



Lys Asn Val Asn Lys Trp Tyr Leu Ala Leu Tyr Ala Ala Val Leu Val 
260 265 270 



Leu Ser Ala Leu lie Gly He Gin Thr Gin Gly Phe Lys Asn Leu Pro 
275 280 285 



Tyr Gin Glu Ser Gin Ala Thr Met Leu Leu Phe Leu Ala Thr Val Phe 
290 295 300 



Gly Gly Leu Met Leu Thr Leu Gly He Ser Thr He Phe Leu He He 
305 310 315 320 



Lys Arg Phe Lys Gly Ser Val Tyr Asp Arg Gin Gly Tyr Leu Thr Leu 
325 330 335 



Thr Leu Pro Val Ser Glu His His He He Thr Ala Lys Leu He Gly 
340 345 350 



Ala Phe He Trp Ser Leu He Ser Thr Ala Val Leu Ala Leu Ser Ala 
355 360 365 



Val He He Leu Ala Leu Thr Ala Pro Glu Trp He Pro Leu Ser Tyr 
370 375 380 



Val He Thr Phe Val Glu Thr His Leu Pro Gin He Phe Leu Thr Gly 
385 390 395 400 



He Ser Phe Leu Leu Asn Thr He Ser Gly He Leu Cys He Tyr Leu 
405 410 415 



Ala He Ser He Gly Gin Leu Phe Asn Glu Tyr Arg Thr Ala Leu Ala 
420 425 430 
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Val Ala Val Tyr lie Gly He Gin He Val He Gly Phe He Glu Leu 
435 440 445 



Phe Phe Asn Leu Ser Ser Asn Phe Tyr Val Asn Ser Leu Val Gly Leu 
450 455 460 



Asn Asp His Phe Tyr Met Gly Ala Gly He Ala He Val Glu Glu Leu 
465 470 475 480 



He Phe He Ala He Phe Tyr Leu Gly Thr Tyr Tyr He Leu Arg Asn 
485 490 495 



Lys Val Asn Leu Leu 
500 



<210> 367 
<211> 381 
<212> PRT 

<213> Streptococcus pneumoniae 
<40Q> 367 

Met Val Thr Pro Phe Val Thr Leu Leu Val Met Ser He Leu Gly Leu 
15 10 15 



Phe Val He Gly Pro Val Phe His Val Val Glu Asn Tyr He Leu He 
20 25 30 



Ala Thr Lys Ala He Leu Ser Met Pro Phe Gly Leu Gly Gly Phe Leu 
35 40 45 



He Gly Gly Val His Gin Leu He Val Val Ser Gly Val His His He 
50 55 60 



Phe Asn Leu Leu Glu Val Gin Leu Leu Ala Ala Asp His Ala Asn Pro 
65 70 75 80 



Phe Asn Ala He He Thr Ala Ala Met Thr Ala Gin Gly Ala Ala Thr 
85 90 95 



Val Ala Val Gly Val Lys Thr Lys Asn Pro Lys Leu Lys Thr Leu Ala 
100 105 110 
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Phe Pro Ala Ala Leu Ser Ala Phe Leu Gly He Thr Glu Pro Ala He 
115 120 125 



Phe Gly Val Asn Leu Arg Phe Arg Lys Pro Phe Phe Leu Ser Leu He 
130 135 140 



Ala Gly Ala He Gly Gly Gly Leu Ala Ser He Leu Gly Leu Ala Gly 
145 150 155 160 



Thr Gly Asn Gly He Thr lie He Pro Gly Thr Met Leu Tyr Val Gly 
165 170 175 



Asn Gly Gin Leu Pro Gin Tyr Leu Leu Met Val Ala Val Ser Phe Ala 
180 185 190 



Leu Gly Phe Ala Leu Thr Tyr Met Phe Gly Tyr Glu Asp Glu Val Asp 
195 200 " 205 



Ala Thr Ala Ala Ala Lys Arg Ala Glu Val Ala Glu Glu Lys Glu Glu 
210 215 220 



Val Ala Pro Ala Ala Leu Gin Asn Glu Thr Leu Val Thr Pro He Val 
225 230 235 240 



Gly Asp Val Val Ala Leu Ala Asp Val Asn Asp Pro Val Phe Ser Ser 
245 250 255 



Gly Ala Met Gly Gin Gly He Val Val Lys Pro Ser Gin Gly Val Val 
260 265 270 



Tyr Ala Pro Ala Asp Ala Glu Val Ser He Ala Phe Pro Thr Gly His 
275 280 285 



Ala Phe Gly Leu Lys Thr Arg Asn Gly Ala Glu Val Leu He His Val 
290 295 300 



Gly He Asp Thr Val Ser Met Asn Gly Asp Gly Phe Glu Thr Lys Val 
305 310 315 " 320 



Ala Gin Gly Asn Lys Val Lys Ala Gly Asp Val Leu Gly Thr Phe Asp 
325 330 335 
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Ser Asn Lys lie Ala Ala Ala Gly Leu Asp Asp Thr Thr Met Val lie 
340 345 350 



Val Thr Asn Thr Gly Asp Tyr Ala Ser Val Ala Pro Val Ala Thr Gly 
355 360 365 



Ser Val Ala Lys Gly Asp Ala Val lie Glu Val Lys He 
370 375 380 



<210> 368 
<211> 249 
<212> . PRT 

<213> Streptococcus pneumoniae 
<400> 368 

Met Gin Met Asn Asn Gin Glu He Ala Lys Lys Val He Asp Ala Leu 
1 5 10 15 



Gly Gly Arg Glu Asn Val Asn Ser Val Ala His Cys Ala Thr Arg Leu 
20 25 30 



Arg Val Met Val Lys Asp Glu Glu Lys He Asn Lys Glu Val He Glu 
35 40 45 



Asn Leu Glu Lys Val Gin Gly Ala Phe Phe Asn Ser Gly Gin Tyr Gin 
50 55 60 



He He Phe Gly Thr Gly Thr Val Asn Lys Met Tyr Asp Glu Val Val 
65 70 75 80 



Val Leu Gly Leu Pro Thr Ser Ser Lys Asp Asp Met Lys Ala Glu Val 
85 90 95 



Ala Lys Gin Gly Asn Trp Phe Gin Arg Ala He Arg Thr Phe Gly Asp 
100 105 110 



Val Phe Val Pro He He Pro Val He Val Ala Thr Gly Leu Phe Met 
115 120 125 



Gly Val Arg Gly Leu Phe Asn Ala Leu Glu Met Pro Leu Pro Gly Asp 
130 135 140 



-427- 



WO 02/083855 



PCT/US02/11524 



Phe Ala Thr Tyr Thr Gin lie Leu Thr Asp Thr Ala Phe He He Leu 
145 150 155 160 



Pro Gly Leu Val Val Trp Ser Thr Phe Arg Val Phe Gly Gly Asn Pro 
165 170 175 



Ala Val Gly He Val Leu Gly Met Met Leu Val Ser Gly Ser Leu Pro 
180 185 190 



Asn Ala Trp Ala Val Ala Gin Gly Gly Glu Val Thr Ala Met Asn Phe 
195 200 205 



Phe Gly Phe He Pro Val Val Gly Leu Gin Gly Ser Val Leu Pro Ala 
210 215 220 



Phe He lie Gly Val Val Gly Ala Lys Phe Glu Lys Ala Val Arg Lys 
225 230 235 240 



Leu Phe Gin Met Ser Leu Thr Ser Trp 
245 



<210> 369 

<211> 201 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 369 

Met Arg Leu Met Lys He Trp Tyr Asn Glu He Lys Glu Phe Tyr Met 
1 5 10 15 



Gin Lys Phe He Gin Ala Tyr He Glu Lys Leu Asp Val Thr Thr He 
20 25 30 



He Glu Asn He Leu Thr Lys Val He Ser Leu Leu Leu Leu Leu He 
35 40 45 



Val Phe Tyr He Ala Lys Lys Met Leu His Thr Met Val Gin Arg He 
50 55 60 



Val Lys Pro Ser Leu Lys Met Ser Arg His Asp Val Gly Arg Gin Lys 
65 70 75 ■ ~ 80 
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Thr He Ser Arg Leu Leu Glu Asn Val Phe Asn Tyr Thr Leu Tyr Phe 
85 90 95 



Phe Leu Leu Tyr Cys He Leu Ser He Leu Gly Leu Pro Val Ser Ser 
100 105 110 



Leu Leu Ala Gly Ala Gly He Ala Gly Val Ala He Gly Met Gly Ala 
115 120 125 



Gin Gly Phe Leu Ser Asp Val He Asn Gly Phe Phe He Leu Phe Glu 
130 135 140 



Arg Gin Leu Asp Val Gly Asp Glu Val Val Leu Thr Asn Gly Pro He 
145 150 155 160 



Thr Val Ser Gly Lys Val Val Ser Val Gly He Arg Thr Thr Gin Leu 
165 170 175 



Arg Ser Glu Glu Gin Ala Leu His Phe Val Pro Asn Arg Asn He Thr 
180 185 190 



Val Val Ser Asn Phe Ser Arg Thr Asp 
195 200 



<210> 370 

<211> 598 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 370 

Met Glu Gin Lys His Arg Ser Glu Phe Pro Glu Lys Glu Leu Trp Asp 
1 5 10 15 



Leu Thr Ala Leu Tyr Gin Asp Arg Glu Asp Phe Leu Arg Ala He Glu 
20 25 30 



Lys Ala Arg Glu Asp He Asn Gin Phe Ser Arg Asp Tyr Lys Gly Asn 
35 40 45 



Leu His Thr Phe Glu Asp Phe Glu Lys Ala Phe Ala Glu Leu Glu Gin 
50 55 60 
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lie Tyr lie Gin Met Ser His lie Gly Asn Tyr Gly Phe Met Pro Gin 
65 70 75 80 



Thr Thr Asp Tyr Ser Asn Asp Glu Phe Ala Asn lie Ala Gin Ala Gly 
85 90 95 



Met Glu Phe Glu Thr Asp Ala Ser Val Ala Leu Thr Phe Phe Asp Asp 
100 105 110 



Ala Leu Val Ala Ala Asp Glu Glu Val Leu Asp Arg Leu Gly Lys Leu 
115 120 125 



Pro His Leu Thr Ala Ala lie Arg Gin Ala Lys lie Lys Lys Ala His 
130 135 140 



Tyr Leu Gly Ala Asp Val Glu Lys Ala Leu Thr Asn Leu Gly Glu Val 
145 150 155 160 



Phe Tyr Ser Pro Gin Asp lie Tyr Thr Lys Met Arg Ala Gly Asp Phe 
165 170 175 



Glu Met Ala Asp Phe Glu Ala His Gly Lys Thr Tyr Lys Asn Ser Phe 
180 185 190 



Val Thr Tyr Glu Asn Phe Tyr Gin Asn His Glu Asp Ala Glu Val Arg 
195 200 205 



Glu Lys Ser Phe Arg Ser Phe Ser Glu Gly Leu Arg Lys His Gin Asn 
210 215 220 



Thr Ala Ala Ala Ala Tyr Leu Ala Gin Val Lys Ser Glu Lys Leu Leu 
225 230 235 240 



Ala Asp Met Lys Gly Tyr Asp Ser Val Phe Asp Tyr Leu Leu Ala Glu 
245 250 255 



Gin Glu Val Asp Arg Val Met Phe Asp Arg Gin lie Asp Leu lie Met 
260 265 270 



Lys Asp Phe Ala Pro Val Ala Gin Arg Tyr Leu Lys His Val Ala Lys 
275 280 285 
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Val Asn Gly Leu Glu Lys Met Thr Phe Ala Asp Trp Lys Leu Asp Leu 
290 295 300 



Asp Ser Ala Leu Asn Pro Glu Val Thr lie Asp Asp Ala Tyr Asp Leu 
305 310 315 320 



Val Met Lys Ser Val Glu Pro Leu Gly Gin Glu Tyr Cys Gin Glu Val 
325 330 335 



Ala Arg Tyr Gin Glu Glu Arg Trp Val Asp Phe Ala Ala Asn Ser Gly 
340 345 350 



Lys Asp Ser Gly Gly Tyr Ala Ala Asp Pro Tyr Arg Val His Pro Tyr 
355 360 365 



Val Leu Met Ser Trp Thr Gly Arg Leu Ser Asp Val Tyr Thr Leu lie 
370 375 380 



His Glu lie Gly His Ser Gly Gin Phe lie Phe Ser Asp Asn His Gin 
385 390 395 400 



Ser Tyr Phe Asn Ala His Met Ser Thr Tyr Tyr Val Glu Ala Pro Ser 
405 410 415 



Thr Phe Asn Glu Leu Leu Leu Ser Asp Tyr Leu Glu Asn Gin Ser Asn 
420 425 430 



Asp Pro Arg Gin Lys Arg Phe Ala Leu Ala His Arg Leu Thr Asp Thr 
435 440 445 



Tyr Phe His Asn Phe lie Thr His Leu Leu Glu Ala Ala Phe Gin Arg 
450 455 460 



Lys Val Tyr Thr Leu lie Glu Glu Gly Glu Thr Phe Gly Ala Ser Lys 
465 470 475 480 



Leu Asn Ser He Met Lys Glu Val Leu Thr Asp Phe Trp Gly Asp Ala 
485 490 495 



lie Glu He Asp Asp Asp Ala Thr Leu Thr Trp Met Arg Gin Ala His 
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500 505 510 



Tyr Tyr . Met Gly Leu Tyr Ser Tyr Thr Tyr Ser Ala Gly Leu Val lie 
515 520 525 



Ser Thr Ala Gly Tyr Leu His Leu Lys His Ser Glu Thr Gly Ala Glu 
530 535 540 



Asp Trp Leu Asn Leu Leu Lys Ser Gly Gly Ser Lys Thr Pro Leu Glu 
545 550 555 560 



Ser Ala Met lie lie Gly Ala Asp lie Ser Thr Asp Lys Pro Leu Arg 
565 570 575 



Asp Thr lie Gin Phe Leu Ser Asp Thr Val Asp Gin lie He Ser Tyr 
580 585 590 



Ser Ala Glu Leu Gly Glu 
595 



<210> 371 

<211> 190 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 371 

Met Tyr Met Ser Lys Ala Lys Lys He Cys Phe He He Phe Cys He 
1 5 10 .15 



Leu He Leu Thr He Phe Leu Pro Val Leu He Asp Tyr His Gin Val 
20 25 30 



Ser Asp Leu Gly He His Leu Leu Ser Trp Arg Gin Asn Ser Val Val 
35 40 45 



Glu Phe Tyr Leu Ala Arg Tyr Val Phe Trp Gly Thr Val Val Leu Ser 
50 55 60 



Thr Leu Val Leu Leu Ser He Leu Val Val Met Phe Tyr Pro Lys Arg 
65 ' 70 75 80 



Tyr Leu Glu He Gin Leu Glu Thr Lys Asn Asp Thr Leu Lys Leu Lys 
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85 90 95 



Asn Ser Ala lie Glu Gly Phe Val Arg Ser Leu Val Ser Asp His Arg 
100 105 110 



Leu He Lys Asn Pro Thr Val His Val Asn Leu Arg Lys Asn Lys Cys 
115 120 125 



Phe Val His Val Glu Gly Lys He Leu Pro Ser Asp Asn He Ala Asp 
130 135 140 



Arg Cys Gin He He Gin Asn Glu He Thr Asn Gly Leu Lys Gin Phe 
145 150 155 160 



Phe Gly He Glu Arg Gin Val Lys Leu Glu Val Ala Val Lys Asn Tyr 
165 170 175 



Gin Pro Lys Pro Gin Asn Lys Lys Thr Val Ser Arg Val Lys 
180 185 190 



<210> 372 
<211> 219 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 372 

Met Tie Asp Phe Tyr Phe Phe Leu Val Gly Ser He Leu Ala Ser Phe 
15 10 15 



Leu Gly Leu Val He Asp Arg Phe Pro Glu Gin Ser He He Ser Ser 
20 25 30 



Ala Ser His Cys Asp Ser Cys Gin Thr Pro Leu Arg Pro Leu Asp Leu 
35 40 45 



He Pro He Leu Ser Gin Val Phe Asn Arg Phe Arg Cys Arg Tyr Cys 
50 55 60 



Lys Val Arg Tyr Pro Val Trp Tyr Ala Leu Phe Glu Leu Ser Leu Gly 
65 70 75 80 

Leu Leu Phe Leu Leu Tyr Ser Trp Gly Trp Leu Ser Leu Gly Gin Val 
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85 90 95 



Val Leu lie Thr Ala Gly Leu Thr Leu Gly He Tyr Asp Phe His His 
100 105 110 



Gin Glu Tyr Pro Leu Leu Val Trp Met Thr Phe Gin Leu lie Leu He 
115 120 125 



Ala Ser Ser Gly Trp Asn Leu Val Met Val Ser Phe Leu He Leu Gly 
130 135 140 



lie Leu Ala His Phe He Asp He Arg Met Gly Ala Gly Asp Phe Leu 
145 150 155 160 



Phe Leu Ala Ser Cys Ala Leu Val Phe Ser Val Thr Glu Leu Leu He 
165 170 175 



Leu He Gin Phe Ala Ser Ala Thr Gly He Leu Ala Phe Leu Leu Gin 
180 185 190 



Lys Lys Lys Glu Arg Leu Pro Phe Val Pro Phe Leu Leu Leu Ala Thr 
195 200 205 



Cys Leu He He Phe Gly Lys Leu Leu Leu Val 
210 215 



<210> 373 
<211> 383 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 373 

Met Phe Asn Gly Arg Val Leu Lys Glu Leu Arg Leu Leu Asn Gly Leu 
15 10 15 



Ser Arg Ala Glu Leu Ala Gin Arg He Asn Leu Thr Glu Gin Ala He 
20 25 30 



Trp Gin Phe Glu Ser Asn Glu Thr Lys Pro Lys Leu Ser Thr Lys Met 
35 40 45 



His Leu Ala Asn Gin Phe His Val Asp Leu Thr Tyr Phe Glu Gin Glu 
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50 55 60 



Glu Glu Ser lie Arg Phe Asp Ser Ser Val lie Ala Phe Arg Asn Ala , 
65 .70 75 80 



Asp Leu Ala Thr Arg Lys Thr He Asp He Gin Thr Met Tyr Leu His 
85 90 95 



Lys Val Asp Ser Leu He Asp Tyr Phe Glu Ser Phe Val He He Pro 
100 105 110 



Asn He He He His Asp Leu Ser Asn Val Val Ser Glu Ser Tyr His 
115 120 125 



Lys Gly Glu Ser He Glu Glu Leu Ala Leu Tyr Ala Arg Glu Lys Leu 
130 135 140 



Gly He Ser Lys Asp Asn His Asp Leu Leu Tyr Lys Leu Glu Arg Ser 
145 150 155 160 



Gly He Tyr He Val Glu Arg Leu He Asn Gly Gin Ala Asp Ala Tyr 
165 170 175 



Ser Ala Trp Ser Lys Leu Gly Arg Pro Tyr He Val Leu Gly Thr Asn 
180 185 190 



Lys Ser Ser Val Arg Arg Asn Phe Asp Leu Ala His Glu Leu Gly His 
195 200 205 



He Leu Leu His Lys Tyr Lys Asp Met Asn Glu Asp Gly Asp Arg Leu 
210 215 220 



Glu Gin Glu Ala Asn Tyr Phe Ala Ser Cys Phe Leu Leu Pro Lys Glu 
225 230 235 240 



Glu Phe Leu Val Lys Phe Glu Glu Arg Val Gly Lys Arg Val Ser Asn 
245 250 255 



Pro Asp Ser Tyr He Leu Leu Lys Ser Asp Leu Asn Val Ser He Gin 
260 265 270 



-435- 



WO 02/083855 



PCT7US02/11S24 



Ala Leu Glu Tyr Arg Ala Phe Lys Leu Gly Leu Leu Thr Pro Lys Gin 
275 280 285 



His Ser Tyr Phe Tyr Arg Gin lie Ala Gin Lys Gly Tyr Lys Met lie 
290 295 300 



Glu Pro Leu Asp Asp Gin lie Phe Val Lys Lys Pro Ser Lys Val Lys 
305 310 315 320 



Ser He Leu Asp Val Val Leu Ser Asn His Leu Val Ser Leu Ala Thr 
325 330 335 



He Met Ser Lys Gin Ser He Arg Leu Gin Phe He Ser Glu He Phe 
340 345 350 



Ser Val Glu Met Lys Phe Phe Asp Gin Tyr Gin Glu Asp Arg Arg Thr 
355 360 365 



Asp Arg Phe Asp Asn He He Pro Leu Tyr Lys Arg Asn Asn Leu 
370 375 ' 380 



<210> 374 

<211> 594 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 374 

Met Ala Ser Gly Phe His Leu Gin Ser Glu Arg Asp Phe Met Ser He 
1 5 10 15 



He Gin Lys Leu Trp Trp Phe Phe Lys Leu Glu Lys Arg Arg Tyr Leu 
20 25 30 



Val Gly He Val Ala Leu He Leu Val Ser Val Leu Asn Leu He Pro 
35 40 45 



Pro Met Val Met Gly Arg Val He Asp Ala He Thr Ser Gly Gin Leu 
50 55 60 



Thr Gin Gin Asp Leu Leu Leu Ser Leu Phe Tyr Leu Leu Leu Ala Ala 
65 70 75 80 
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Phe Gly Met Tyr Tyr Leu Arg Tyr Val Trp Arg Met Tyr lie Leu Gly 
85 90 95 



Thr Ser Tyr Cys Leu Gly Gin lie Met Arg Ser Arg Leu Phe Lys His 
100 105 110 



Phe Thr Lys Met Ser Ser Ala Phe Tyr Gin Thr Tyr Arg Thr Gly Asp 
115 120 125 



Leu Met Ala His Ala Thr Asn Asp lie Asn Ala Leu Thr Arg Leu Ala 
130 135 140 



Gly Gly Gly Val Met Ser Ala Val Asp Ala Ser lie Thr Ala Leu Val 
145 150 155 160 



Thr Leu Leu Thr Met Leu Phe Ser lie Ser Trp Gin Met Thr Leu Val 
165 170 175 



Ala lie Leu Pro Leu Pro Phe Met Ala Tyr Thr Thr Ser Arg Leu Gly 
180 185 190 



Arg Lys Thr His Lys Ala Phe Gly Glu Ser Gin Ala Ala Phe Ser Glu 
195 * 200 205 



Leu Asn Asn Lys Val Gin Glu Ser Val Ser Gly He Lys Val Thr Lys 
210 215 220 



Ser Phe Gly Tyr Gin Ala Asp Glu Leu Lys Ser Phe Gin Ala Val Asn 
225 230 235 240 



Glu Leu Thr Phe Gin Lys Asn Leu Gin Thr Met Lys Tyr Asp Ser Leu 
245 250 255 



Phe Asp Pro Met Val Leu Leu Phe Val Gly Ser Ser Tyr Val Leu Thr 
260 265 270 



Leu Leu Val Gly Ser Leu Met Val Gin Glu Gly Gin He Thr Val Gly 
275 280 285 



Asn Leu Val Thr Phe He Ser Tyr Leu Asp Met Leu Val Trp Pro Leu 
290 295 300 
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Leu Ala lie Gly Phe Leu Phe Asn Thr Thr Gin Arg Gly Lys Val Ser 
305 310 315 320 



Tyr Gin Arg lie Glu Asn Leu Leu Ser Gin Glu Ser Pro Val Gin Asp 
325 330 335 



Pro Glu Phe Pro Leu Asp Gly lie Glu Asn Gly Arg Leu Glu Tyr Ala 
340 345 350 



lie Asp Ser Phe Ala Phe Glu Asn Glu Glu Thr Leu Thr Asp lie His 
355 360 365 



Phe Ser Leu Ala Lys Gly Gin Thr Leu Gly Leu Val Gly Gin Thr Gly 
370 375 380 



Ser Gly Lys Thr Ser Leu lie Lys Leu Leu Leu Arg Glu Tyr Asp Val 
385 390 395 400 



Asp Lys Gly Ala lie Tyr Leu Asn Gly His Asp lie Arg Asp Tyr Arg 
405 410 415 



Leu Thr Asp Leu Arg Ser Leu Met Gly Tyr Val Pro Gin Asp Gin Phe 
420 425 430 



Leu Phe Ala Thr Ser He Leu Asp Asn He Arg Phe Gly Asn Pro Asn 
435 440 445 



Leu Pro Leu Ser Ala Val Glu Glu Ala Thr Lys Leu Ala Arg Val Tyr 
450 455 460 



Gin Asp He Val Asp Met Pro Gin Gly Phe Asp Thr Leu lie Gly Glu 
465 470 475 480 



Lys Gly Val Ser Leu Ser Gly Gly Gin Lys Gin Arg Leu Ala Met Ser 
485 490 495 



Arg Ala Met He Leu Asp Pro Asp He Leu He Leu Asp Asp Ser Leu 
500 505 510 



Ser Ala Val Asp Ala Lys Thr Glu Tyr Ala He He Asp Asn Leu Lys 
515 520 525 
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Glu Met Arg Lys Asp Lys Thr Thr lie lie Thr Ala His Arg Leu Ser 
530 535 540 



Ala Val Val His Ala Asp Phe lie Leu Val Leu Gin Asn Gly Gin He 
545 550 555 560 



He Glu Arg Gly Thr His Glu Asp Leu Leu Ala Leu Asp Gly Trp Tyr 
565 570 575 



Ala Gin Thr Tyr Gin Ser Gin Gin Leu Glu Met Lys Gly Glu Glu Asp 
580 585 590 



Ala Glu 



<210> 375 
<211> 655 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 375 

Met Gly Lys Phe Glu Gin Glu Ala Lys Asp Leu Leu Gin Ala He Gly 
15 10 15 



Gly Lys Glu Asn Val Thr Ala Val Thr His Cys Ala Thr Arg Met Arg 
20 25 30 



Phe Val Leu Gly Asp Asp Lys Lys Ala Asn Val Lys Ala He Glu Ser 
35 40 45 



He Pro Ala Val Lys Gly Thr Phe Thr Asn Ala Gly Gin Phe Gin Val 
50 55 60 



He He Gly Asn Asp Val Pro He Phe Tyr Asn Asp Phe Thr Ala Val 
65 70 75 80 



Ser Gly lie Glu Gly Val Ser Lys Glu Ala Ala Lys Ser Ala Ala Lys 
85 90 95 



Ser Asn Gin Asn Val Val Gin Gly Val Met Thr Thr Leu Ala Glu He 
100 105 HO 
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Phe Thr Pro lie lie Pro Ala Leu lie Val Gly Gly Leu lie Leu Gly 
115 120 ~ 125 



Phe Arg Asn Val Leu Glu Gly Val His Trp Ser Met Leu Asp Gly Lys 
130 135 140 



Thr lie Thr Glu Ser Ser Gin Phe Trp Ala Gly Val Asn His Phe Leu 
145 150 155 160. 



Trp Leu Pro Gly Glu Ala lie Phe Gin Phe Leu Pro Val Gly lie Thr 
165 170 " 175 



Trp Ser Val Ser Arg Lys Met Gly Thr Ser Gin He Leu Gly He Val 
180 185 190 



Leu Gly He Cys Leu Val Ser Pro Gin Leu Leu Asn Ala Tyr Ala Val 
195 200 205 



Ala Ser Thr Pro Ala Ala Asp He Ala Ala Asn Trp Val Trp Asn Phe 
210 215 220 



Gly Tyr Phe Thr Val Asn Arg He Gly Tyr Gin Ala Gin Val He Pro 
225 230 235 240 



Ala Leu Leu Ala Gly Leu Ser Leu Ser Tyr Leu Glu He Phe Trp His 
245 250 255 



Lys His He Pro Glu Val He Ser Met He Phe Val Pro Phe Leu Ser 
260 265 270 



Leu He Pro Ala Leu He Leu Ala His Thr Val Leu Gly Pro He Gly 
275 280 285 



Trp Thr He Gly Gin Gly Leu Ser Ser Val Val Leu Ala Gly Leu Thr 
290 295 300 



Gly Pro Val Lys Trp Leu Phe Gly Ala He Phe Gly Ala Leu Tyr Ala 
305 310 315 320 



Pro Phe Val He Thr Gly Leu His His Met Thr Asn Ala He Asp Thr 
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325 330 335 



Gin Leu lie Ala Asp Ala Gly Gly Thr Ala Leu Trp Pro Met lie Ala 
340 345 350 



Leu Ser Asn lie Ala Gin Gly Ser Ala Val Phe Ala Tyr Tyr Phe Met 
355 360 ^ 365 



His Arg His Asp Glu Arg Glu Ala Gin Val Ser Leu Pro Ala Thr lie 
370 375 380 



Ser Ala Tyr Leu Gly Val Thr Glu Pro Ala Leu Phe Gly Val Asn Val 
385 390 395 400 



Lys Tyr He Tyr Pro Phe Val Ala Gly Met Thr Gly Ser Ala Leu Ala 
405 410 415 



Gly Met Leu Ser Val Thr Phe Asn Val Thr Ala Ala Ser He Gly He 
420 425 430 



Gly Gly Leu Pro Gly He Leu Ser He Gin Pro Gin Tyr Met Leu Pro 
435 440 445 



Phe Ala Gly Thr Met Leu Val Ala He Val Val Pro Met Leu Leu Thr 
450 455 460 



Phe Phe Phe Arg Lys Ala Gly Leu Phe Thr Lys Thr Glu Gly Asp Thr 
465 470 475 480 



Asn Leu Gin Ala Glu Phe Val Ala Gin Glu Glu Ala Glu Phe Val Asn 
485 490 495 



His Glu Pro Val Glu Leu Thr Ser Val Glu He He Ser Pro Leu Thr 
500 505 510 



Gly Gin Val Lys Glu Leu Ser Gin Ala Thr Asp Pro He Phe Ala Ser 
515 520 525 



Gly Val Met Gly Gin Gly Leu Val He Glu Pro Ser Gin Gly Glu Leu 
530 535 540 
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Thr Ser Pro Val Asn Gly Thr Val Thr Val Leu Phe Pro Thr Lys His 
545 550 555 ~ 560 



Ala lie Gly lie Val Ser Asp Glu Gly Val Glu Leu Leu lie His lie 
565 570 575 



Gly Met Asp Thr Val Gly Leu Asp Gly Lys Gly Phe Glu Ser Leu Val 
580 585 590 



Val Gin Gly Asp His Val Thr Val Gly Gin Gin Leu lie Arg Phe Asp 
595 600 605 



Met Asp Val lie Lys Ala Ala Gly Leu Val Thr Glu Thr Pro Val lie 
610 615 620 



He Thr Asn Gin Asp Ala Tyr Thr Ala Thr He Pro Gly Thr Tyr Pro 
625 630 635 640 



Thr Thr lie Gin Ala Gly Ala Ser Leu Met Val Ala Thr Arg He 
645 650 655 



<210> 376 
<211> 175 
<212> PRT 

<2.13> Streptococcus pneumoniae 
<400> 376 

Met Ser Arg Val His Val Gin He Met Asn Gin Phe His Arg Lys Ser 
15 10 15 



His Glu Tyr Lys Ala He Lys Arg Tyr Trp Lys Leu He Gin Gin Asp 
20 25 30 



Ser Arg Lys Leu Ser Asp Lys Arg Phe Tyr Arg Pro Thr Phe Arg Met 
35 40 45 



His Leu Thr Asn Lys Glu He Leu Asp Lys He Leu Ser Tyr Ser Glu 
50 55 60 



Asp Leu Lys His His Tyr Gin He Tyr Gin Leu Leu Leu Phe His Phe 
65 70 75 80 
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Gin Asn Lys Asp Pro Glu Lys Phe Phe Gly Leu lie Glu Asp Asn Leu 
85 90 95 



Lys Gin Val His Pro Leu Phe Gin Thr Val Phe Lys Thr Phe Leu Lys 
100 105 110 



Asp Lys Glu Lys He He Asn Ala Leu Gin Leu His Tyr Ser Asn Ala 
115 120 125 



Lys Leu Glu Ala Thr Asn Asn Leu He Lys Leu He Lys Arg Asn Ala 
130 135 140 



Phe Gly Phe Arg Asn Phe Glu Asn Phe Lys Lys Arg He Phe He Ala 
145 150 155 160 



Leu Asn lie Lys Lys Glu Arg Thr Lys Phe Val Leu Ser Arg Ala 
165 170 175 



<210> 377 

<211> 355 

<212> PUT 

<213> Streptococcus pneumoniae 

<400> 377 

Met Thr Lys Glu Lys Asn Val He Leu Thr Ala Arg Asp He Val Val 
1 5 10 .15 



Glu Phe Asp Val Arg Asp Lys Val Leu Thr Ala He Arg Gly Val Ser 
20 25 30 

Leu Glu Leu Val Glu Gly Glu Val Leu Ala Leu Val Gly Glu Ser Gly 
35 40 45 

Ser Gly Lys Ser Val Leu Thr Lys Thr Phe Thr Gly Met Leu Glu Glu 
50 55 60 



Asn Gly Arg He Ala Gin Gly Ser He Asp Tyr Arg Gly Gin Asp Leu 
65 70 75 80 



Thr Ala Leu Ser Ser His Lys Asp Trp Glu Gin He Arg Gly Ala Lys 
85 90 95 
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lie Ala Thr lie Phe Gin Asp Pro Met Thr Ser Leu Asp Pro lie Lys 
100 105 HO 



Thr He Gly Ser Gin He Thr Glu Val He Val Lys His Gin Gly Lys 
115 120 125 



Thr Ala Lys Glu Ala Lys Glu Leu Ala He Asp Tyr Met Asn Lys Val 
130 135 " 140 



Gly He Pro Asp Ala Asp Arg Arg Phe Asn Glu Tyr Pro Phe Gin Tyr 
145 150 155 160 



Ser Gly Gly Met Arg Gin Arg He Val He Ala He Ala Leu Ala Cys 
165 170 175 



Arg Pro Asp Val Leu He Cys Asp Glu Pro Thr Thr Ala Leu Asp Val 
180 185 190 



Thr He Gin Ala Gin He He Asp Leu Leu Lys Ser Leu Gin Asn Glu 
195 200 205 



Tyr His Phe Thr Thr He Phe He Thr His Asp Leu Gly Val Val Ala 
210 215 220 



Ser He Ala Asp Lys Val Ala Val Met Tyr Ala Gly Glu He Val Glu 
225 230 235 240 



Tyr Gly Thr Val Glu Glu Val Phe Tyr Asp Pro Arg His Pro Tyr Thr 
245 250 255 



Trp Ser Leu Leu Ser Ser Leu Pro Gin Leu Ala Asp Asp Lys Gly Asp 
260 265 270 



Leu Tyr Ser He Pro Gly Thr Pro Pro Ser Leu Tyr Thr Asp Leu Lys 
275 280 285 



Gly Asp Ala Phe Ala Leu Arg Ser Asp Tyr Ala Met Gin He Asp Phe 
290 295 300 



Glu Gin Lys Ala Pro Gin Phe Ser Val Ser Glu Thr His Trp Ala Lys 
305 310 315 320 
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Thr Trp Leu Leu His Glu Asp Ala Pro Lys Val Glu Lys Pro Ala Val 
325 330 335 



He Ala Asn Leu His Asp Lys He Arg Glu Lys Met Gly Phe Ala His 
340 . 345 350 



Leu Ala Asp 
355 



<210> 378 

<211> 308 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 378 



Met Ser Thr He Asp Lys Glu Lys Phe Gin Phe Val Lys Arg Asp Asp 
15 10 15 



Phe Ala Ser Glu Thr He Asp Ala Pro Ala Tyr Ser Tyr Trp Lys Ser 
20 25 30 



Val Phe Lys Gin Phe Met Lys Lys Lys Ser Thr Val Val Met Leu Gly 
35 40 45 



He Leu Val Ala He He Leu He Ser Phe lie Tyr Pro Met Phe Ser 
50 55 60 



Lys Phe Asp Phe Asn Asp Val Ser Lys Val Asn Asp Phe Ser Val Arg 
65 70 75 80 



Tyr He Lys Pro Asn Ala Glu His Trp Phe Gly Thr Asp Ser Asn Gly 
85 90 95 



Lys Ser Leu Phe Asp Gly Val Trp Phe Gly Ala Arg Asn Ser He Leu 
100 105 110 



He Ser Val He Ala Thr Val He Asn Leu Val He Gly Val Phe Val 
115 120 125 



Gly Gly He Trp Gly He Ser Lys Ser Val Asp Arg Val Met Met Glu 
130 135 140 
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Val Tyr Asn Val lie Ser Asn lie Pro Pro Leu Leu lie Val He Val 
145 150 155 160 



Leu Thr Tyr Ser He Gly Ala Gly Phe Trp Asn Leu He Phe Ala Met 
165 170 . 175 



Ser Val Thr Thr Trp He Gly He Ala Phe Met He Arg Val Gin He 
180 185 ' 190 



Leu Arg Tyr Arg Asp Leu Glu Tyr Asn Leu Ala Ser Arg Thr Leu Gly 
195 200 205 



Thr Pro Thr Leu Lys He Val Ala Lys Asn He Met Pro Gin Leu Val 
210 215 220 



Ser Val He Val Thr Thr Met Thr Gin Met Leu Pro Ser Phe He Ser 
225 230 235 240 



Tyr Glu Ala Phe Leu Ser Phe Phe Gly Leu Gly Leu Pro He Thr Val 
245 250 255 



Pro Ser Leu Gly Arg Leu He Ser Asp Tyr Ser Gin Asn Val Thr Thr 
260 265 270 



Asn Ala Tyr Leu Phe Trp He Pro Leu Thr Thr Leu Val Leu Val Ser 
275 280 285 



Leu Ser Leu Phe Val Val Gly Gin Asn Leu Ala Asp Ala Ser Asp Pro 
290 295 300 



Arg Thr His Arg 
305 



<210> 379 

<211> 498 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 379 

Met Lys Lys Tyr He Phe Met Arg Val Leu Arg Ser Leu Val Ser He 
1 5 10 .15 
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Phe Leu Val Thr Thr Leu Thr Tyr Thr lie He Tyr Thr Leu Val Pro 
20 25 30 



Arg Lys Leu He Phe Lys Gin Asp Pro Asn Tyr Asn Lys He Ala Thr 
35 40 45 



Thr Ala Asp Lys Arg Asp Asn Tyr Glu Asn Thr Val Phe Glu Arg Met 
50 55 60 



Gly Tyr He Glu Tyr Tyr Asp Thr Lys Glu Leu Gin Glu Lys Ala Ser 
65 70 75 80 



Ser Met Asp Ser Ser Val Thr Val Glu Ala Asn Ala Thr Asn Lys Ala 
85 90 95 



He Tyr Glu Lys Tyr He Asn Gin Leu Gly His Gly Trp Thr Leu Gly 
100 - 105 110 



Glu Phe Thr Glu Ser Gly Gin Phe Tyr Ala Thr Arg Glu He Pro He 
115 120 125 



Phe Glu Arg Val Phe His Phe Tyr Ala Asn Leu lie Asp He Asp His 
130 135 140 



Thr Asn Lys He Gin Asp Pro Glu Asn Pro Asp Leu Lys Arg Tyr Leu 
145 150 155 160 



Arg Phe Glu Asn Asp Pro Ala He Gly Trp Ser Leu Val Gly Ser Gly 
165 170 175 



Thr Lys His Lys Tyr Leu Leu Tyr Phe Asn Ser Gin Phe Pro Phe Val 
180 185 190 



His Gin Asn Phe Val Asn Leu Asn Leu Gly Asp Ser Tyr Pro Thr Tyr 
195 200 205 



Ala Asn Thr Pro Val Leu Gin Val He Thr Gin Gly Gin Gly Gin Thr 
210 215 220 



Lys Thr Ala Gin Val Gin Phe Pro Thr Gly Lys Lys Thr Ser Ser Val 
225 230 235 240 
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Asn lie Tyr Ser Arg Thr Tyr Lys Ser Pro Ser Gin Ala Asp Ser Arg 
245 250 255 



Glu Val Ala Ser Tyr Gly Lys Asp Asp Pro Tyr Thr Ala Thr Glu Ser 
260 265 270 



Asn Tyr Gin Tyr Pro Ser Met lie Val Ser Ser Ala He Thr Gly Leu 
275 280 285 



He Gly Leu Val Leu Ala Tyr Ala Leu Ala Val Pro Leu Gly Ser Ala 
290 295 300 



Met Ala Arg Phe Lys Asn Thr Trp He Asp Ser Leu Ser Thr Gly Ala 
305 310 315 ~" 320 



Leu Thr Phe Leu Leu Ala Leu Pro Thr He Ala Leu Val Tyr He Vai 
325 330 " 335 



Arg Leu He Gly Ser Ser He Ala Leu Pro Asp Ser Phe Pro He Leu 
340 345 350 



Gly Ala Gly Asp Trp Arg Ser Tyr Val Leu Pro Ala Val He Leu Gly 
355 . 360 365 



Leu Leu Gly Ala Pro Gly Thr Ala He Trp He Arg Arg Tyr Met He 
370 375 380 



Asp Leu Gin Ser Gin Asp Phe Val Arg Phe Ala Arg Ala Lys Gly Leu 
385 390 395 400 



Ser Glu Lys Glu He Ser Asn Lys His He Phe Lys Asn Ala Met Val 
405 410 415 



Pro Leu Val Ser Gly He Pro Ala Ala He He Gly Val He Gly Gly 
420 425 430 



Ala Thr Leu Thr Glu Thr Val Phe Ala Phe Pro Gly Met Gly Lys Met 
435 440 445 



Leu He Asp Ser Val Lys Ala Ser Asn Asn Ser Met Val Val Gly Leu 
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450 455 460 



Val Phe lie Phe Thr Cys lie Ser lie Phe Ser Arg Leu Leu Gly Asp 
465 470 475 480 



He Trp Met Thr He He Asp Pro Arg He Lys Leu Thr Glu Lys Gly 
485 490 495 



Gly Lys 



<210> 380 
<211> 343 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 380 

Met Gly Phe Leu Leu Met Gly Ala Leu Phe He Val Leu Pro Arg Thr 
15 10 15 



Met Val Ser Ala Lys Arg He Asn Gin Val Leu Asp Leu His Ser Ser 
20 25 30 



He Gin Asn Pro Val Gin Val Gin Leu Thr Asp Glu Asn Phe Lys Gly 
35 40 45 



Gin Val Glu Phe Lys Asp Val Thr Phe Arg Tyr Ala Ala Asn Ser Glu 
50 55 60 



Ala Val He Glu His Val Ser Phe Lys Ala Glu Thr Gly Gin Thr Val 
65 70 75 80 



Ala Phe He Gly Ser Thr Gly Ser Gly Lys Ser Thr Leu Val Asn Leu 
85 90 95 



He Pro Arg Phe Tyr Asp Val Ser Ala Gly Glu He Leu Val Asp Gly 
100 105 110 



Val Asn Val Gin Asp Tyr Asp Phe Ser Ala Thr Ala His Ala Gly Gin 
115 120 125 



Lys Val Ala He Val Gly Pro Thr Gly Ala Gly Lys Thr Thr He Val 
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130 135 140 



Asn Leu Leu Met Lys Phe Tyr Glu lie Asp Lys Gly Ser lie Arg lie 
145 150 155 160 



Asp Gly Val Asp Thr Lys Ala Met Thr Arg Ser Glu Val His Asp Ala 
165 170 175 



Phe Ser Met Val Leu Gin Asp Thr Trp Leu Phe Glu Gly Thr lie Arg 
180 185 ~ 190 



Asp Asn Leu lie Tyr Asn Gin He Gly He Ser Asp Glu Arg Met Met 
195 200 205 



Glu Ala Ser Lys Ala Val Gly He His His Phe He Met Thr Leu Pro 
210 215 220 



Asp Gly Tyr Asp Thr He Leu Asp Asp Thr Val Thr Leu Ser Val Arg 
225 230 235 240 



Gin Lys Gin Leu Leu Thr He Ala Arg Ala Leu Leu Lys Asp Ala Pro 
245 250 255 



Leu Leu lie Leu Asp Glu Ala Thr Ser Ser Val Asp Thr Arg Thr Glu 
260 265 270 



Glu Leu He Gin Lys Ala Met Asp Arg Leu Met Glu Gly Arg Thr Ser 
275 280 285 



Phe Val He Ala His Arg Leu Ser Thr He Arg Asn Ala Asp Leu He 
290 295 300 



Leu Val Met Lys Asp Gly Asn He He Glu Gin Gly Asn Tyr Glu Glu 
305 310 315 ~ 320 



Leu Met Ala Gin Gly Gly Phe Tyr Ala Asp Leu Tyr Asn Ser Gin Phe 
325 330 335 



Thr Glu Asp Glu Ala Glu Glu 
340 
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<210> 381 

<211> 273 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 381 

Met lie Leu Leu Ala lie Leu Phe Thr Cys Phe Ser Val Tyr Leu Glu 
1 5 10 15 



Leu Glu Val Pro Thr Tyr lie Ser Lys lie Thr Asp Leu Leu Gly Ser 
20 25 30 



Gin Glu Thr Asn Leu Asp Glu Leu Trp Gin Ser Ala Ser Met Met Met 
35 40 45 



Gly Met Ser Phe Leu Ala Phe Leu Ser Val Val Ala Val Gly Phe Phe 
50 55 60 



Ala Ser Arg Val Ala Ala Ser Tyr Thr Ser Arg Leu Arg Ser Asp He 
65 70 75 80 



Phe Asn Arg Val Leu Asp Tyr Ser Gin Thr Glu He Lys Lys Phe Ser 
85 90 95 



He Pro Ser Leu Leu Thr Arg Thr Thr Asn Asp He Thr Gin Val Gin 
100 105 110 



Met Leu He Thr Met Gly Leu Gin Val Val Thr Arg Gly Ser He Met 
115 120 125 



Ala He Trp Ala He Gly Lys He Leu Gly His Ser Glu Tyr Trp Leu 
130 135 140 



Trp Ala Val Leu Val Ala Val He He Asn Val Leu Met Thr Thr Val 
145 150 155 160 



Leu Met Thr Leu Ala Phe Pro Lys Gin Ser Leu He Gin Gly Leu Thr 
165 170 175 



Asp Lys Leu Asn Ser He Thr Arg Glu Ser Leu Thr Gly He Arg Val 
180 185 190 
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Val Arg Ala Tyr Asn Ala Glu Asp Tyr Gin Asn Glu Lys Phe Ala Ala 
195 200 205 



Val Asn Asp Glu Leu Thr Arg Leu Asn Leu Phe Val Asn Arg Leu Met 
210 215 220 



Ala lie Leu Asn Pro lie Met Met Gly lie Ser Ser Gly Leu Ser Val 
225 230 235 240 



Ala lie Tyr Trp He Gly Ala Tyr Val He Asn Asp Ala Ala Pro He 
245 250 255 



Ala Arg Leu Pro Leu Phe Ser Asp Met He Val Phe Met Ser Tyr Ala 
260 265 270 



Met 



<210> 382 
<211> 456 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 382 

Met Asn Lys Lys Arg Thr Val Asp Leu He His Gly Pro He Leu Pro 
15 10 15 



Ser Leu Leu Ser Phe Thr Phe Pro He Leu Leu Ser Asn He Phe Gin 
20 25 30 



Gin Leu Tyr Asn Thr Ala Asp Val Leu He Val Gly Arg Phe Leu Gly 
35 40 45 



Gin Glu Ser Leu Ala Ala Val Gly Ala Thr Thr Ala He Phe Asp Leu 
50 55 60 



He Val Gly Phe Thr Leu Gly Val Gly Asn Gly Met Gly He Val He 
65 70 75 80 



Ala Arg Tyr Tyr Gly Ala Arg Asn Phe Thr Lys He Lys Glu Ala Val 
85 90 95 
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Ala Ala Thr Trp lie Leu Gly Ala Leu Leu Ser lie Leu Val Met Leu 
100 105 110 



Leu Gly Phe Leu Gly Leu Tyr Pro Leu Leu Gin Tyr Leu Asp Thr Pro 
115 120 125 



Ala Glu lie Leu Pro Gin Ser Tyr Gin Tyr lie Ser Met lie Val Thr 
130 135 140 



Cys Val Gly Val Ser Phe Ala Tyr Asn Leu Phe Ala Gly Leu Leu Arg 
145 150 155 160 



Ser lie Gly Asp Ser Leu Ala Ala Leu Gly Phe Leu lie Phe Ser Ala 
165 170 175 



Leu Val Asn Val Val Leu Asp Leu Tyr Phe lie Thr Gin Leu His Leu 
180 185 190 



Gly Val Gin Ser Ala Gly Leu Ala Thr lie lie Ser Gin Gly Leu Ser 
195 200 205 



Ala Val Leu Cys Phe Tyr Tyr lie Arg Lys Ser Val Pro Glu Leu Leu 
210 215 220 



Pro Gin Phe Lys His Phe Lys Trp Asp Lys Ser Leu Tyr Ala Asp Leu 
225 230 235 240 



Leu Glu Gin Gly Leu Ala Met Gly Leu Met Ser Ser lie Val Ser lie 
245 250 255 



Gly Ser Val lie Leu Gin Phe Ser Val Asn Thr Phe Gly Ala Val lie 
260 265 270 



lie Ser Ala Gin Thr Ala Ala Arg Arg lie Met Thr Phe Ala Leu Leu 
275 280 285 



Pro Met Thr Ala He Ser Ala Ser Met Thr Thr Phe Ala Ser Gin Asn 
290 295 300 



Leu Gly Ala Lys Arg Pro Asp Arg He Val Gin Gly Leu Arg He Gly 
305 310 315 320 
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Ser Arg Leu Ser He Ser Trp Ala Val Phe Val Cys He Phe Leu Phe 
325 330 335 



Phe Ala Ser Pro Ala Leu Val Ser Phe Leu Ala Ser Ser Thr Asp Gly 
340 345 350 



Tyr Leu He Glu Asn Gly Ser Leu Tyr Leu Gin He Ser Ser Thr Phe 
355 360 365 



Tyr Pro He Leu Ser Leu Leu Leu He Tyr Arg Asn Cys Leu Gin Gly 
370 375 380 



Leu Gly Gin Lys He Leu Pro Leu Val Ser Ser Phe He Glu Leu He 
385 390 395 400 



Gly Lys He Val Phe Val Val Leu He He Pro Trp Ala Gly Tyr Lys 
405 410 415 



Gly Val He Leu Cys Glu Pro Leu He Trp Val Ala Met Thr Val Gin 
420 425 430 



Leu Tyr Phe Ser Leu Phe Arg His Pro Leu He Lys Glu Gly Lys Ala 
435 440 445 



He Leu Ala Thr Lys Val Gin Ser 
450 455 



<210> 383 
<211> 206 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 383 

Met Lys Ser Met Arg He Leu Phe Leu Leu Ala Leu He Gin He Ser 
15 10 15 



Leu Ser Ser Cys Phe Leu Trp Lys Glu Cys He Leu Ser Phe Lys Gin 
20 25 30 



Ser Thr Ala Phe Phe He Gly Ser Met Val Phe Val Ser Gly He Cys 
35 40 45 
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Ala Gly Val Asn Tyr Leu Tyr Thr Arg Lys Gin Glu Val His Ser Val 
50 55 60 



Leu Ala Ser Lys Lys Ser Val Lys Leu Phe Tyr Ser Met Leu Leu Leu 
65 70 75 80 



He Asn Leu Leu Gly Ala Val Leu Val Leu Ser Asp Asn Leu Phe He 
85 90 95 



Lys Asn Thr Leu Gin Gin Glu Leu Val Asp Phe Leu Leu Pro Ser Phe 
. 100 105 110 



Phe Phe Leu Phe Gly Leu Asp Leu Leu He Phe Leu Pro Leu Lys Lys 
115 120 125 



Tyr Val Arg Asp Phe Leu Ala Met Leu Asp Arg Lys Lys Thr Val Leu 
130 135 140 



Val Thr He Leu Ala Thr Leu Leu Phe Leu Arg Asn Pro Met Thr He 
145 150 155 160 



Val Ser Leu Leu He Tyr He Gly Leu Gly Leu Phe Phe Ala Ala Tyr 
165 170 175 



Leu Val Pro Asn Ser Val Lys Lys Glu Val Ser Phe Tyr Gly His He 
180 185 190 



Phe Arg Asp Leu Val Leu Val He Val Thr Leu He Phe Phe 
195 200 205 



<210> 384 
<211> 702 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 384 

Met Lys He Pro Met He Tyr Gin Met Glu Asn Ser Glu Cys Gly Leu 
15 10 15 



Ala Cys Cys Ala Met He Leu Asn Tyr Phe Lys Tyr Glu lie Ser Leu 
20 25 30 
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Asn Glu Leu Arg Glu lie Tyr Pro Ser Ser Arg Ser Gly Tyr Ser Leu 
35 40 45 



Leu Ser lie Ser Lys Val Leu Gly Asp Phe Asn He Ser Ser His Ala 
50 55 60 



Phe Lys Ala Ser Val Arg Asp Leu Lys Pro Leu Ser Phe Pro Leu He 
65 70 75 80 



Cys Phe Trp Glu Ser Ser His Phe He He Leu Glu Lys He Ser Lys 
85 90 95 



Asn Lys Phe Tyr He Leu Asp Pro Ala Lys Gly Arg Gin Arg Met Ser 
100 105 110 



He Ser Glu Phe Glu Arg His Tyr Ser Asn He He Leu Thr Phe Lys 
115 . 120 125 



Lys Leu Asp Ser Phe Met Ser Arg Lys Asp Asn Lys Lys Ser Pro Val 
130 • 135 140 



Leu Lys Tyr Phe Phe Lys Tyr Arg Asn Lys Leu Gly He Leu Phe Phe 
145 150 155 160 



Val Thr Ala Leu Leu Tyr Val He Gin Ser Leu Val Pro He Ala Asn 
165 170 175 



Arg Tyr He He Asp Thr Asn Phe Lys Asp Asp Ser Tyr Ser Ser Arg 
180 185 *" 190 



Met Leu Phe Thr He Leu Phe He Phe Thr Val Ser Phe Ser Leu Met 
195 200 205 



Tyr Leu Leu Arg Gin He Tyr Val Ala Ser Leu Lys Tyr He Met Asp 
210 215 220 



Lys Glu He Ser Tyr Asp Phe Met Lys His Leu He Tyr Leu Pro Tyr 
225 230 235 240 



Ser Phe Tyr Glu Lys Arg Thr Leu Gly Asp He Leu Phe Arg Ala Asn 
245 250 255 
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Ser He Val Tyr He Arg Glu He Leu Ser Asn Asn Phe He Ala Ala 
260 265 270 



He Leu Asp Leu Leu Met He Val Val Tyr Ala Val Val Leu Phe Ser 
275 280 285 



Phe Ser Lys Tyr Met Val He Phe Leu He Ser Leu Ser Leu Ala Leu 
290 295 300 



Ser He Val Met Tyr Pro He He Lys He Ser Lys Asn Leu He Asp 
305 310 315 320 



Lys Asn He Lys Glu Lys Val Asn Val Gin Asn He Thr Ser Glu Val 
325 330 335 



He Ser Lys Asn Ser Asp He Lys Leu Thr Gly Glu Glu Glu Phe Trp 
340 345 350 



He Asn Lys Trp Asp Asn Phe Asn Thr Lys Gin Leu He He Gly Arg 
355 360 365 



Lys Leu Asp He His Leu Ser He Val Ser Ser He Thr Asn Val Leu 
370 375 380 



Gin He He Leu Pro Val Leu Thr Leu He Val Gly Val Asn He Lys 
385 390 395 400 



Thr Phe Glu Gin Leu Thr Leu Gly Gin He Val Ala He Ser Thr Val 
405 410 415 



Ser Pro Tyr Phe He Ser Pro He He Ser Leu Ser Asp Asn Tyr He 
420 425 430 



Gin Leu Met Leu Leu Lys Gly Tyr Phe Leu Arg He Glu Asp Val Phe 
435 440 445 



Asn Thr Lys Ser Glu Leu He Pro Glu Arg Val Ser Gin Asp He Lys 
450 455 460 



Phe Asp Lys Lys He Glu Leu Lys Asp He Trp Tyr Lys Tyr Gly Leu 
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465 470 475 480 



Phe Asp Asp Tyx Val Leu Lys Gly lie Asn Val Thr lie Lys Lys Gly 
485 490 495 



Glu Thr Val Ala He Val Gly Glu Ser Gly Ser Gly Lys Ser Thr Leu 
500 505 510 



Ala Lys He Leu Leu Gly Leu Leu Glu Pro Asn He Gly Ser lie Glu 
515 520 525 



Val Asp Gly Val Glu Lys Glu Glu He Gly Gin Thr Leu Tyr Arg Lys 
530 535 540 



He Phe Gly Ala Val Leu Gin Asn Ser Thr Leu Ser Tyr Gly Thr Leu 
545 ' 550 555 560 



Arg Glu Asn Leu Thr Phe Gly His Phe Val Ser Asp Glu Glu Leu Met 
565 570 575 



Thr Asn Leu Asn Ser He Gly Leu Ser Asn Val Val Lys Ser Leu Pro 
580 585 590 



Leu Gly Leu Glu Thr He He Ala Glu Glu Gly Asn Asn Phe Ser Gly 
595 600 605 



Gly Gin Gin Gin Met He Leu Leu Ala Arg Cys Leu Leu Ser Lys Pro 
610 615 620 



Ser Val Val Val Leu Asp Glu Ala Thr Ser Ser Leu Asp Asn Leu Ser 
625 630 635 640 



Gin Gin He Thr Thr Ser Tyr Leu Ser Glu He Gly Thr Thr Lys He 
645 650 655 



Leu He Ala His Arg Leu Asp Thr He Lys Ser Ala Asp Lys He Leu 
660 665 670 



Val Met His Asn Gly Glu He Val Glu He Gly Thr His Arg Glu Leu 
675 680 685 
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Leu Glu Leu Gly Gly lie Tyr Lys Gin Leu Tyr Ser Asn Asn 
690 695 700 



<210> 385 

<211> 103 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 385 

Met Leu Asn lie Pro Asn Val Leu Arg Tyr Asp Leu Asn Met Leu Gin 
1 5 10 15 . 



Leu Glu Tyr Lys Asn Glu Gin Ser Trp Asp Ser Phe He Asp Asn Val 
20 25 30 



Asn Leu He Glu Leu Glu Glu Arg He Gin Thr Thr He Gly He Lys 
35 40 45 



Gin He Asn Thr His Asn He He Thr He Ala Arg Glu Gly Tyr Ser 
50 55 60 



Gin Asn Tyr Leu Pro Asn Thr Ser Glu Asn Thr Tyr Asn Ser Leu Gin 
65 70 75 80 



Val Ser Leu Val Gly Val Leu Leu Leu Phe He Ser Met Val Asn He 
85 90 95 



Leu Trp Ala Lys Lys Ser Lys 
100 



<210> 386 

<211> 210 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 386 

Met He Glu Leu Lys Gin Val Ser Lys Ser Phe Gly Glu Arg Glu Leu 
1 5 10 15 



Phe Ser Asn Leu Ser Met Thr Phe Glu Ala Gly Lys Val Tyr Ala Leu 
20 25 ~ 30 



He Gly Ser Ser Gly Ser Gly Lys Thr Thr Leu Met Asn Met He Gly 
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35 40 45 



Lys Leu Glu Pro Tyr Asp Gly Thr He Phe Tyr Arg Gly Lys Asp Leu 
50 55 60 



Ala Asn Tyr Lys Ser Ser Asp Phe Phe Arg His Glu Leu Gly Tyr Leu 
€5 70 75 80 



Phe Gin Asn Phe Gly Leu lie Glu Asn Gin Ser He Glu Glu Asn Leu 
85 90 95 



Lys Leu Gly Leu He Gly Gin Lys Leu Ser Arg Ser Glu Gin Arg Leu 
100 105 110 



Arg Gin Lys Gin Ala Leu Glu Gin Val Gly Leu Val Tyr Leu Asp Leu 
115 120 125 



Asp Lys Arg He Phe Glu Leu Ser Gly Gly Glu Ser Gin Arg Val Ala 
130 135 140 . 



Leu Ala Lys He He Leu Lys Asn Pro Pro Phe He Leu Ala Asp Glu 
145 150 155 160 



Pro Thr Ala Ser He Asp Pro Ala Thr Ser Gin Leu He Met Glu He 
165 170 175 



Leu Leu Ser Leu Arg Asp Asp Asn Arg Leu He He He Ala Thr His 
180 185 190 



Asn Pro Ala He Trp Glu Met Ala Asp Glu Val Phe Thr Met Asp His 
195 200 205 



Leu Lys 
210 



<210> 387 
<211> 345 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 387 

Met Lys Lys Lys He Arg Trp Pro Leu Tyr Val He Ala Ala Leu He 
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10 15 



Val Thr Phe Leu Ala Phe Val Val Pro Leu Pro Tyr Tyr lie Glu Val 
20 25 30 



Pro Gly Gly Ser Glu Asp He Arg Gin Val Leu Lys Val Asn Asp Thr 
35 40 45 



Glu Asp Lys Glu Ala Gly Ala Tyr Gin Phe Val Thr Val Gly Val Gin 
50 55 60 



His Ala Thr Leu Ala His Met He Tyr Ala Trp Leu Thr Pro Phe Thr 
65 70 75 80 



Asp He Arg Ser Ala Gin Glu Thr Thr Gly Gly Ser Ser Asp Val Glu 
85 90 95 



Phe Met Arg He Asn Gin Phe Tyr Met Gin Thr Ser Gin Asn Met Ala 
100 105 110 



Lys Tyr Gin Gly Leu Lys Thr Ala Gly Lys Asp He Glu Leu Lys Tyr 
115 120 125 



Phe Gly Val Tyr Val Leu Asn Val Thr Asp Asn Ser Thr Phe Lys Gly 
130 135 140 



He Leu Asn He Ser Asp Thr Val Thr Ala Val Asn Asp Gin Thr Phe 
145 150 155 160 



Asp Ser Ser Lys Asp Leu He Asp Tyr Val Ser Ser Gin Lys Leu Gly 
165 170 175 



Asp Ser Val Lys Val Thr Tyr Glu Glu Asp Gly Gin Thr Lys Ser Ala 
180 185 190 



Glu Gly Lys He He Thr Leu Glu Asn Gly Lys Asn Gly He Gly He 
195 200 205 



Gly Leu He Asp Arg Thr Glu Val He Ser Asn Val Pro He Ser Phe 
210 215 220 
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Ser Thr Ala Gly He Gly Gly Pro Ser Ala Gly I>eu Met Phe Ser Leu 
225 230 235 240 



Ala He Tyr Thx Gin He Ala His Pro Asp Leu Arg Asn Gly Arg He 
245 250 255 



Val Ala Gly Thr Gly Thr He Asp Arg Asp Gly Asn Val Gly Asp He 
260 265 270 



Gly Gly He Asp Lys Lys Val Val Ala Ser Ala Arg Ala Gly Ala Ala 
275 280 285 



He Phe Phe Ala Pro Asp Asn Pro Val Ser Glu Glu Glu Gin Lys Ala 
290 295 300 



His Pro Asp Ala Lys Asn Asn Tyr Gin Thr Ala Leu Glu Ala Ala Lys 
305 310 315 320 



Thr He Lys Thr Asp Met Lys He Val Pro Val Lys Thr Leu Gin Asp 
325 330 335 



Ala He Asp Tyr Leu Lys Asn Asn Pro 
340 345 



<210> 388 
<211> * 308 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 388 

Met Lys Ser He Lys Arg Phe Ala Leu Ser Ala Met Gly Val Ala Met 
15 10 15 



Leu Leu Val Leu Thr Gly Cys Val Asn Val Asp Lys Thr Thr Gly Gin 
20 25 30 



Pro Thr Gly Phe He Trp Asn Thr He Gly Ala Pro Met Ala Glu Ala 
35 40 45 



He Lys Tyr Phe Ala Thr Asp Lys Gly Leu Gly Phe Gly Val Ala He 
50 55 60 
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lie He Val Thr He He Val Arg Leu He He Leu Pro Leu Gly He 
65 70 75 80 



Tyr Gin Ser Trp Lys Ala Thr Leu His Ser Glu Lys Met Asn Ala Leu 
85 90 95 



Lys His Val Leu Glu Pro His Gin Thr Arg Leu Lys Glu Ala Thr Thr 
100 105 110 



Gin Glu Glu Lys Leu Glu Ala Gin Gin Ala Leu Phe Ala Ala Gin Lys 
115 120 125 



Glu His Gly lie Ser Met Phe Gly Gly Val Gly Cys Phe Pro He Leu 
130 135 140 



Leu Gin Met Pro Phe Phe Ser Ala He Tyr Phe Ala Ala Gin His Thr 
145 150 155 160 



Glu Gly Val Ala Gin Ala Ser Tyr Leu Gly He Pro Leu Gly Ser Pro 
165 170 175 

Ser Met He Leu Val Ala Cys Ala Gly Val Leu Tyr Tyr Leu Gin Ser 
180 185 190 

Leu Leu Ser Leu His Gly Val Glu Asp Glu Met Gin Arg Glu Gin He 
195 200 205 



Lys Lys Met He Tyr Met Ser Pro Leu Met He Val Val Phe Ser Leu 
210 215 220 



Phe Ser Pro Ala Ser Val Thr Leu Tyr Trp Val Val Gly Gly Phe Met 
225 230 235 240 



Met He Leu Gin Gin Phe He Val Asn Tyr He Val Arg Pro Lys Leu 
245 250 255 



Arg Lys Lys Val Arg Glu Glu Leu Ala Lys Asn Pro Pro Lys Ala Ser 
260 265 270 



Ala Phe Ser Lys Pro Ser Gly Arg Lys Asp Val Thr Pro Glu Gin Pro 
275 280 285 
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Thr Ala lie Thr Ser Lys Lys Lys His Lys Asn Arg Asn Ala Gly Lys 
290 295 300 



Gin Arg Ser Arg 
305 



<210> 389 

<211> 213 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 389 

Met lie Asp He Gin Gly Leu Glu Lys Lys Phe Asn Asp Arg Ala He 
1 5 10 15 



Phe Ser Gly Leu Asn Leu Lys Leu Glu Lys Gly Lys Val Tyr Ala Leu 
20 25 30 



He Gly Lys Ser Gly Ser Gly Lys Thr Thr Leu Leu Asn He Leu Gly 
35 40 * 45 



Lys Leu Glu Lys He Asp Gly Gly Arg Val Leu Tyr Gin Gly Lys Asp 
50 55 60 



Leu Lys Thr He Pro Thr Arg Glu Tyr Phe Arg Asp Gin Met Gly Tyr 
65 70 75 80 



Leu Phe Gin Asn Phe Gly Leu Leu Glu Asn Gin Ser He Lys Glu Asn 
85 90 95 



Leu Asp Leu Gly Phe Val Gly Gin Lys He Ser Lys Val Glu Arg Leu 
100 105 110 



Glu Arg Gin Val Gly Ala Leu Glu Lys Val Asn Leu Gly Tyr Leu Asp 
115 120 125 



Leu Glu Gin Lys He Tyr Thr Leu Ser Gly Gly Glu Ala Gin Arg Val 
130 135 140 



Ala Leu Ala Lys Thr He Leu Lys Asn Pro Pro Leu He Leu Ala Asp 
145 150 155 160 
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Glu Pro Thr Ala Ala Leu Asp Pro Glu Asn Ser Glu Glu Val Met Asn 
165 170 175 



Leu Leu Val Asp Leu Lys Asp Glu Asn Arg lie lie lie lie Ala Thr 
180 185 190 



His Asn Pro Leu Val Trp Asn Lys Ala Asp Glu lie lie Asp Met Arg 
195 200 205 



Lys Leu Ala His Val 
210 



<210> 390 

<211> 680 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 390 

Met Glu Glu Met Met Lys Arg Leu Phe lie Leu lie Ser Met Val Leu 
1 5 10 15 



Val Ser Leu Tyr Met Val lie Thr Ser Val Asp His Arg Glu Glu lie 
20 25 30 



Leu Phe Gly Asn Tyr Pro Ser Val Asp Val Thr Gly Met Met lie Asn 
35 40 45 



Gin Pro Val Ala Ser Arg Glu Glu Val Thr Glu Ala Leu Ser His Leu 
50 55 60 



Ala Val Glu His Asn Ser Leu lie Ala Arg Arg He Val Glu Pro Asn 
65 70 75 80 



Glu Ala Gly Glu Thr Arg Phe Thr Tyr Ala Thr Tyr Gly Glu Gly Lys 
85 90 95 



Leu Pro Glu Gly Leu Thr He Ser Ser Lys Glu Ser Ala Glu Thr Ser 
100 105 110 



Asp Leu Leu Gly Ser Tyr Leu He Val Ser Gly Ser Leu Asp Gly Val 
115 120 125 
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Ser Leu Gin Thr Thr Leu Lys Glu Leu Gly Tyr Gin Gly Phe Val Ser 
130 135 140 



Asn Gly Glu Asp Pro Phe Ser lie Val Leu Leu Leu Thr Ala Thr Pro 
145 150 155 160 



Met Val Leu Leu Ser Leu Ala lie Phe Leu Leu Thr Phe Met Ser Leu 
165 170 175 



Thr Leu lie Tyr Arg lie Lys Ser Leu Arg Gin Ala Gly lie Arg Leu 
180 185 190 



He Ala Gly Glu Ser Leu Phe Gly Val Ala Leu Arg Pro Val Leu Glu 
195 200 205 



Asp Val Arg Gin Leu He Cys Ser Val Leu Val Ser Ser Leu Leu Gly 
210 215 220 



Leu Gly He Leu Trp Tyr Gin Gly Ala Leu Phe Met Ala Thr Val Gin 
225 230 235 240 



Leu Val He He Ala Leu Leu Leu Tyr Gly Leu Thr Leu Ala Gly He 
245 ~ 250 255 



Ser Thr Leu Leu Ser Val Val Tyr Leu Leu Gly Leu Gin Glu Asn Ser 
260 265 270 



Leu Val Asp Leu Leu Lys Gly Lys Leu Pro Leu Lys Arg Met Met Thr 
275 280 285 



Leu Met Met Val Gly Gin Leu Leu Ala Val Leu Val Val Gly Ser Ser 
290 295 300 



Ala Thr Ala Leu Leu Pro His Tyr Arg Glu Met Gin Glu Met Glu Arg 
305 310 315 320 



Ala Ser Asn Lys Trp Ser Gin Ser Ser Asp Arg Tyr Arg Leu Ser Phe 
325 330 335 



Gly Trp Ser Ser Ala Phe Ala Asp Glu Glu Gly Thr Arg Lys Asp Asn 
340 345 * 350 
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Arg Glu Trp Gin Thr Phe Thr Glu Glu Arg Leu Ala Asn Thr Asp Ser 
355 360 365 



Phe Tyr lie Met Ser Asn Val Asp Asn Phe Ser Asp Gly Ala Glu Val 
370 375 380 



Asp Leu Asp Gly Asn Arg Leu Ser Asp Tyr Thr Pro Ser Gly Asn Val 
385 390 395 400 



He Tyr Val Ser Pro Arg Tyr Leu He Glu Glu Lys He Thr Val Ser 
405 410 415 



Ser Glu Phe Met Asp Lys Met Gin Asn Leu Ser Glu Gly Glu Phe Gly 
420 425 430 



Leu He Leu Pro Glu Ser Leu Arg Glu Gin Ser Val Tyr Tyr Gin Gly 
435 440 445 



Leu Phe Thr Asp Tyr Leu Gin Asn Phe Ser Ser Glu Ser Val Glu Val 
450 455 460 



Thr Ser Gin Lys His Tyr Leu Pro Gin Val Arg Leu Ala Phe Thr Glu 
465 470 475 480 



Thr Gly Gin Glu Arg Phe Leu Tyr Asn Asp Gly Tyr Lys Thr Thr Arg 
485 490 495 



Gin Tyr Leu Lys Asp Pro He He Val Val Leu Thr Pro Gin Ala Thr 
'500 505 510 



Gly Thr Arg Pro Val Ala Gly Met Leu Trp Gly Thr Thr Ala Asn Ser 
515 520 525 



Ala Leu Lys Leu Asp Arg Tyr Gly Asp Ser He Thr Ala Leu Lys Glu 
530 535 540 



Lys Gly Leu Tyr His Lys Val Ser Tyr Leu Val Lys Ser Gin Leu Phe 
545 550 555 560 



Phe Ala Lys Val Leu Asn Asp Lys Arg Val Glu Phe Tyr Ser Leu Leu 
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565 570 575 



He Gly Thr He Leu Thr Leu Ser Thr Ala He Leu Leu Phe Asp Ser 
580 585 590 



Met Asn Leu Leu Tyr Phe Glu Gin Phe Arg Arg Glu Leu Met He Lys 
595 600 605 



Arg Leu Ala Gly Met Thr He Tyr Glu Leu His Gly Lys Tyr Leu Leu 
610 615 620 



Ala Gin Gly Gly Val Leu Leu Leu Gly Leu Val Leu Ser Ser He Leu 
625 630 635 640 



Thr Arg Asp Gly Leu He Ser Ala Leu Val Val Ala Leu Phe Thr Leu 
645 650 655 



Asn Ala Leu Leu He Leu Val Arg Gin Asp Lys Lys Glu Glu Ala Gly 
660 665 670 



Ser Met Ala Val Leu Lys Gly Lys 
675 680 



<210> 391 

<211> 294 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 391 

Met Asn Met He Lys Val Glu Ser Leu Asn Lys Asn He Lys Gly Lys 
1 5 10 15 



Ala He Leu Lys Gly He Ser Phe Glu Val Ala Glu Gly Glu Cys Val 
20 25 30 



Ala Leu He Gly Pro Asn Gly Ala Gly Lys Thr Thr Leu Leu Asp Cys 
35 40 45 



Leu Leu Gly Asp Lys Leu Val Thr Ser Gly Gin Val Ser He Gin Gly 
50 55 60 



Leu Ser Val Thr Ser Ser Gin Leu Asp Tyr He Arg Gly Tyr Leu Pro 
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65 70 75 80 



Gin Glu Asn Val lie Val Gin Lys Leu Lys Val Lys Glu Leu lie Ala 
85 90 95 



Phe Phe Gin Arg He Tyr Pro Asn Ser Leu Ser Asp Gin Glu He Asp 
100 105 110. 



Gin Leu Leu Gin Phe Asp Gin Gin Gin Lys Glu Gin Phe Ala Glu Lys 
115 120 125 



Leu Ser Gly Gly Gin Lys Arg Leu Phe Ser Phe Val Leu Thr Leu He 
130 135 .140 



Gly Arg Pro Lys Leu Val Phe Leu Asp Glu Pro Thr Ala Ala Met Asp 
145 150 155 160 



Thr Ser Thr Arg Gin Arg Phe Trp Glu He Val Arg Asp Leu Lys Ala 
165 170 175 



Gin Gly Val Thr He Leu Tyr Ser Ser His Tyr He Glu Glu Val Glu 
180 185 190 



His Thr Ala Asp Arg He Leu Val Leu Asn Lys Gly Glu Leu He Arg 
195 200 205 



Asp Thr Thr Pro Leu Ala Met Arg Ser Glu Gly He Glu Lys His Phe 
210 215 220 



He Leu Pro Leu Ala Tyr Lys Glu Val He Glu Gin Ser Asn Leu Val 
225 230 235 240 



Glu Asn Trp Ser Gin Lys 'Gin Asp Ala Leu Gin Val Val Thr Arg Glu 
245 250 255 



Ala Asp Ala Phe' Trp Glu Leu Leu Val Gin Ala Gly Cys Gly He Gin 
260 265 270 



Glu He Glu Val Asn Asn Arg Ser Leu Leu Asp Thr He Phe Glu Glu 
275 280 285 
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Thr Gin Lys Gly Asp Asn 
290 



<210> 392 
<211> 431 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 392 

Met Lys Asn Ser Lys Phe He Asp Gin Phe Ala Thr Phe Ala Gly Lys 
15 10 .15 



Leu Gly Asn Gin He His Leu Lys ' Thr Leu Arg Asp Ala Phe Val Thr 
20 25 30 



Val Met Pro Leu Tyr He Leu Ala Gly Leu He Val Leu Leu Asn Asn 
35 40 45 



Thr Val Phe Lys Trp He Phe Gin Gly Asp Thr Leu Thr Arg Phe Gin 
50 55 60 



Tyr Trp Gly He Thr He Ala Asn Gly Thr Leu Ser He Ser Gly Met 
65 70 75 80 



He He Ala Val Met Val Gly Tyr Phe Leu Ala Lys Asn Arg Asp Phe 
85 90 95 



Glu Asn Pro Leu Ala Ala Ser Met Leu Ser Leu Val Ser Leu He Val 
100 105 110 



Met Met Pro Asn Thr Val Ser Val Val Pro Asp Gly Ala Lys Asp Ala 
115 120 125 



Val Asn He Ser Gly Val Leu Ser Phe Asn Asn Thr Gly Thr Gly Ala 
130 13 5 140 



Met Phe Ala Gly Val He Val Ala He He Ala Thr Glu Leu Phe He 
145 150 155 160 



Glu Leu Ser Asn Val Lys Ala Leu Gin Met Asn Leu Gly Glu Asn He 
165 170 175 
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Pro Pro Ala Val Ser Arg Ser Phe Ser Val Leu Leu Pro Val Met Thr 
180 185 190 



Val lie Ser Leu Phe Gly Val Val Ser Ala Leu Leu Phe Asn lie Thr 
195 200 205 



Gly Met Asn Leu lie Ser lie lie Thr lie Phe lie Gin Glu Pro lie 
210 215 220 



Arg His lie Gly Thr Ser Leu He Gly Val lie He He Tyr Ser Leu 

225 230 235 | 240 

Gly Asn Met Leu Trp Leu Phe Gly He His Gin Ala Val He Tyr Ser 
245 250 255 



Ala He Leu Glu Pro Leu Leu Leu He Asn lie Thr Glu Asn He Thr 
260 265 270 



Ala Ala Asn Asn Gly Gin Ala He Pro His He He Asn Leu Ser Gin 
275 280 285 



He Gin Thr Phe Ala Leu Met Gly Gly Ser Gly Ser Thr Leu Cys Leu 
290 295 300 



Leu He Ala Thr Phe Leu Val Ser Arg Asn Ala Val Ser Lys Asn Val 
305 310 315 320 



Ala Lys Leu Ser Phe Gly Pro Gly He Phe Asn He Asn Glu Pro Val 
325 330 335 



Leu Phe Gly Tyr Pro lie Val Tyr Asn He Ser Leu Ala He Pro Phe 
340 345 350 



He Thr Val Pro Val Leu Gly He Leu He Ser Tyr Leu Ala Thr Val 
355 360 365 



Thr Glu Phe Met Ser Pro Ala Phe He Gin Val Pro Trp Thr Thr Pro 
370 375 380 



Val Phe Leu Asn Ala Trp Leu Ala Thr Ala Gly Asp Val Arg Ala Val 
385 390 395 400 



-471- 



WO 02/083855 



PCT7US02/11524 



Leu Val Gin Phe lie lie Phe Ala Leu Gly Val Leu Leu Tyr He Pro 
405 410 415 



Phe He Lys Val Asn Asp Lys Val Val Glu Gin Glu Met Glu Gly 
420 425 430 



<210> 393 

<211> 890 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 393 

Met Lys Ala Met Glu Glu Asn Met Ala Asp Lys Lys Thr Val Thr Pro 
1 5 10 15 



Glu Glu Lys Lys Leu Val Ala Glu Lys His Val Asp Glu Leu Val Gin 
20 25 30 



Lys Ala Leu Val Ala Leu Glu Glu Met Arg Lys Leu Asp Gin Glu Gin 
35 40 45 



Val Asp Tyr He Val Ala Lys Ala Ser Val Ala Ala Leu Asp Ala His 
50 55 60 



Gly Glu Leu Ala Leu His Ala Phe Glu Glu Thr Gly Arg Gly Val Phe 
65 70 75 80 



Glu Asp Lys Ala Thr Lys Asn Leu Phe Ala Cys Glu His Val Val Asn 
85 90 95 



Asn Met Arg His Thr Lys Thr Val Gly Val He Glu Glu Asp Asp Val 
100 . 105 110 



Thr Gly Leu Thr Leu He Ala Glu Pro Val Gly Val Val Cys Gly He 
115 120 125 



Thr Pro Thr Thr Asn Pro Thr Ser Thr Ala He Phe Lys Ser Leu He 
130 135 140 



Ser Leu Lys Thr Arg Asn Pro He Val Phe Ala Phe His Pro Ser Ala 
145 150 155 160 
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Gin Glu Ser Ser Ala His Ala Ala Arg lie Val Arg Asp Ala Ala lie 
165 170 175 



Ala Ala Gly Ala Pro Glu Asn Cys Val Gin Trp lie Thr Gin Pro Ser 
180 m 185 190 



Met Glu Ala Thr Ser Ala Leu Met Asn His Glu Gly Val Ala Thr He 
195 200 205 



Leu Ala Thr Gly Gly Asn Ala Met Val Lys Ala Ala Tyr Ser Cys Gly 
210 215 220 



Lys Pro Ala Leu Gly Val Gly Ala Gly Asn Val Pro Ala Tyr Val Glu 
225 230 235 240 



Lys Ser Ala Asn He Arg Gin Ala Ala His Asp He Val Met Ser Lys 
245 250 255 



Ser Phe Asp Asn Gly Met Val Cys Ala Ser Glu Gin Ala Val He He 
260 265 270 



Asp Lys Glu He Tyr Asp Glu Phe Val Ala Glu Phe Lys Ser Tyr His 
275 280 285 



Thr Tyr Phe Val Asn Lys Lys Glu Lys Ala Leu Leu Glu Glu Phe Cys 
290 295 300 



Phe Gly Val Lys Ala Asn Ser Lys Asn Cys Ala Gly Ala Lys Leu Asn 
305 310 315 320 



Ala Asp He Val Gly Lys Pro Ala Thr Trp He Ala Glu Gin Ala Gly 
325 330 335 



Phe Thr Val Pro Glu Gly Thr Asn He Leu Ala Ala Glu Cys Lys Glu 
340 345 350 



Val Gly Glu Asn Glu Pro Leu Thr Arg Glu Lys Leu Ser Pro Val He 
355 360 365 



Ala Val Leu Lys Ser Glu Ser Arg Glu Asp Gly He Thr Lys Ala Arg 
370 375 380 
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Gin Met Val Glu Phe Asn Gly Leu Gly His Ser Ala Ala lie His Thr 
385 390 395 400 



Ala Asp Glu Glu Leu Thr Lys Glu Phe Gly Dys Ala Val Lys Ala lie 
405 410 415 



Arg Val He Cys Asn Ser Pro Ser Thr Phe Gly Gly He Gly Asp Val 
420 425 430 



Tyr Asn Ala Phe Leu Pro Ser Leu Thr Leu Gly Cys Gly Ser Tyr Gly 
435 440 445 



Arg Asn Ser Val Gly Asp Asn Val Ser Ala He Asn Leu Leu Asn He 
450 455 460 



Lys Lys Val Gly Arg Arg Arg Asn Asn Met Gin Trp Met Lys Leu Pro 
465 470 475 480 



Ser Lys Thr Tyr Phe Glu Arg Asp Ser He Gin Tyr Leu Gin Lys Cys 
485 490 495 



Arg Asp Val Glu Arg Val Met He Val Thr Asp His Ala Met Val Glu 
500 505 510 



Leu Gly Phe Leu Asp Arg He He Glu Gin Leu Asp Leu Arg Arg Asn 
515 520 525 



Lys Val Val Tyr Gin He Phe Ala Asp Val Glu Pro Asp Pro Asp He 
530 535 540 



Thr Thr Val Asn Arg Gly Thr Glu He Met Arg Ala Phe Lys Pro Asp 
545 550 555 ~ 560 



Thr He He Ala Leu Gly Gly Gly Ser Pro Met Asp Ala Ala Lys Val 
565 570 575 



Met Trp Leu Phe Tyr Glu Gin Pro Glu Val Asp Phe Arg Asp Leu Val 
580 585 590 



Gin Lys Phe Met Asp He Arg Lys Arg Ala Phe Lys Phe Pro Leu Leu 
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595 600 605 



Gly Lys Lys Thr Lys Phe lie Ala lie Pro Thr Thr Ser Gly Thr Gly 
610 615 620 



Ser Glu Val Thr Pro Phe Ala Val lie Ser Asp Lys Ala Asn Asn Arg 
625 630 635 640 



Lys Tyr Pro lie Ala Asp Tyr Ser Leu Thr Pro Thr Val Ala He Val 
645 650 655 



Asp Pro Ala Leu Val Leu Thr Val Pro Gly Phe Val Ala Ala Asp Thr 
660 665 670 



Gly Met Asp Val Leu Thr His Ala Thr Glu Ala Tyr Val Ser Gin Met 
675 680 685 



Ala Ser Asp Tyr Thr Asp Gly Leu Ala Leu Gin Ala He Lys Leu Val 
690 695 700 



Phe Glu Asn Leu Glu Ser Ser Val Lys Asn Ala Asp Phe His Ser Arg 
705 710 715 720 



Glu Lys Met His Asn Ala Ser Thr He Ala Gly Met Ala Phe Ala Asn 
725 730 735 



Ala Phe Leu Gly He Ser His Ser Met Ala His Lys He Gly Ala Gin 
740 745 750 



Phe His Thr He His Gly Arg Thr Asn Ala He Leu Leu Pro Tyr Val 
755 760 765 



He Arg Tyr Asn Gly Thr Arg Pro Ala Lys Thr Ala Thr Trp Pro Lys 
770 775 780 



Tyr Asn Tyr Tyr Arg Ala Asp Glu Lys Tyr Gin Asp He Ala Arg Met 
785 790 795 800 



Leu Gly Leu Pro Ala Ser Thr Pro Glu Glu Gly Val Glu Ser Tyr Ala 
805 810 815 
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Lys Ala Val Tyr Glu Leu Gly Glu Arg lie Gly lie Gin Met Asn Phe 
820 825 830 



Arg Asp Gin Gly lie Asp Glu Lys Glu Trp Lys Glu His Ser Arg Lys 
835 840 845 



Leu Ala Phe Leu Ala Tyr Glu Asp Gin Cys Ser Pro Ala Asn Pro Arg 
850 855 860 



Leu Pro Met Val Asp His Met Gin Glu He He Glu Asp Ala Tyr Tyr 
865 870 875 880 



Gly Tyr Lys Glu Arg Pro Gly Arg Arg Lys 
885 890 



<210> 394 
<211> 99 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 394 

Met Asn Pro Asn He Thr Phe Leu He Met Leu Val Gly Met Met Ala 
15 10 15 



Leu Met Phe Phe Met Gin Arg Ser Gin Lys Lys Gin Ala Gin Lys Arg 
20 25 30 



Met Glu Ser Leu Asn Lys Leu Gin Lys Gly Tyr Glu Val He Thr He 
35 40 45 



Gly Gly Leu Tyr Gly Thr Val Asp Glu Val Asp Thr Glu Lys Gly Thr 
50 55 60 



He Val Leu Asp Val Asp Gly Val Tyr Leu Thr Phe Glu Leu Ala Ala 
65 70 75 80 



He Lys Thr Val Leu Pro Leu Lys Glu Thr Ala Ser Leu Glu Gly Ala 
85 90 95 



He Glu Lys 
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<210> 395 
<211> 605 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 395 

Met Arg lie Lys Trp Phe Ser Leu He Arg He He Gly Leu Leu Leu 
15 10 15 



Val Leu Leu Tyr His Phe Phe Gin Thr He Phe Pro Gly Gly Phe Phe 
20 25 30 



Gly Val Asp Val Phe Phe Thr Phe Ser Gly Phe Leu He Thr Ala Leu 
35 40 45 



Leu He Glu Glu Phe Ser Lys Asn Asn Glu He Asp Leu He Gly Phe 
50 55 60 



Phe Arg Arg Arg Phe Tyr Arg He Val Pro Pro Val Val Leu Met Val 
65 70 75 80 



Leu Val Thr Met Pro Phe Thr Phe Leu Val Arg Gin Asp Tyr Val Ala 
85 90 95 



Gly He Gly Gly Gin He Ala Gly Val Leu Gly Phe Met Thr Asn Phe 
100 105 110 



Tyr Glu Leu Leu Thr Gly Gly Ser Tyr Glu Ser Gin Phe He Pro His 
115 120 125 



Leu Phe Val His Asn Trp Ser Leu Ala Val Glu Val His Tyr Tyr He 
130 135 140 



Leu Trp Gly Leu Ala Val Trp Phe Leu Ser Lys Gin Ala Lys Ser Asn 
145 150 155 160 



Gly Gin Leu Lys Gly Met Val Phe Leu Leu Ser Ala Val Ala Phe Leu 
165 170 175 



He Ser Phe Phe Ser Met Phe He Gly Ser Phe Leu Val Thr Ser Tyr 
180 185 190 
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Ser Ser Val Tyr Phe Ser Ser Leu Thr His Val Tyr Pro Phe Phe Leu 
195 200 205 



Gly Ser Met Leu Ala Thr lie Val Gly Val Arg Gin Thr Thr Ser Leu 
210 215 220 



Val Lys Gin Leu Asp Lys lie Trp Asp Leu Arg Lys Thr Leu Val Val 
225 230 235 240 



Phe Gly Gly Gly Phe Gly Phe Leu Val Leu Leu Thr Phe Phe Val Lys 
245 250 255 



Phe Thr Tyr Leu Phe Ala Tyr Leu lie Gly Phe Leu Leu Ala Ser Leu 
260 265 270 



Ala Ala Leu Ala Met lie Leu Ala Ala Arg Val Leu His Glu Lys Thr 
275 280 285 



His His He Gin Glu Ser Lys He He Ser Phe Leu Ala Asp Thr Ser 
290 295 300 



Tyr Ala Val Tyr Leu Phe His Trp Pro Phe Tyr He He Phe Ser Gin 
305 310 315 320 



Leu Thr Ser Asn Leu Leu Ala Val Leu Leu Thr Leu He Cys Ser Tyr 
325 330 335 



Gly Phe Ala Ser Leu Ser Phe Tyr Val Leu Glu Pro Trp He Ala Gly 
340 345 350 



Lys Asn Thr Pro He Val Gin Thr Leu Arg Pro Leu Pro Tyr He His 
355 360 365 



Ala He Leu Ala Ala Gly Thr Gly He Leu Thr He He Val Cys Thr 
370 375 380 



Val Thr Leu Leu Ala Pro Gin Val Gly Ala Phe Glu Thr Asp Leu Thr 
385 390 395 400 



Val Asn Gly Leu Lys Gin Ala Ala Thr Asn He Gly Gin Thr Lys Val 
405 410 415 
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Met Ala Glu Arg Ala Asp Ala Asn Ser Leu Gly lie Ala Asp Gly Thr 
420 425 430 



Met Leu He Gly Asp Ser Val Ala Leu Arg Ala Asn Thr Ala Leu Gin 
435 440 445 



Thr Ala Leu Pro Gly Ala Gin He Asn Ala Gin Val Ser Val Thr Thr 
450 455 460 



Lys Thr Ala Asn Glu He Met Leu Asn Asn Ser Gin Asn Lys Phe Leu 
465 470 475 480 



Pro Lys Thr Val Val He Ala Thr Gly Val Asn Asn Pro Glu Asn Tyr 
485 490 495 



Lys Asp Asp Trp Asp Ser He Val Lys Asn Leu Pro Lys Gly His His 
500 505 510 



Met He Leu Val Thr Pro Tyr Glu Gly Asp Lys Thr Lys Glu Thr Tyr 
515 520 525 



Ala He Val Glu Lys Ala Ala Ala Tyr Met Arg Glu Leu Ala Glu Lys 
530 535 540 



Thr Pro Tyr He Thr He Ala Asp Trp Asn Gin Val Ala Lys Glu His 
545 550 555 560 



Pro Glu He Trp Ala Gly Thr Asp Gin Val His Phe Gly Ser Glu Ser 
565 570 575 



Ser Thr He Glu Ala Gly Ala Lys Leu Tyr Ala Asp Thr He Ala Thr 
580 585 590 



Ala Leu Gin Thr Ala Gin Asp Lys Pro Val Lys Ser Lys 
595 600 605 



<210> 396 

<211> 119 

<212> PRT 

<213> Streptococcus 

<400> 396 



pneumoniae 
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Met Ser lie lie Leu Thr Thr lie Val Ala Leu Glu His Phe Tyr He 
1 5 10 15 



Phe Tyr Leu Glu Ser He Ala Thr Gin Ser Asp Ala Thr Ser Arg Val 
20 25 30 



Phe Asn Met Glu Lys Glu Glu Leu Ala His Pro Ser Val Ser Ser Leu 
35 40 45 



Phe Lys Asn Gin Gly He Tyr Lys Ala Leu Leu Gly Val Phe Leu Leu 
50 55 60 



Tyr Val He Tyr Phe Ser Gin Asn Leu Glu He Val Thr He Phe Val 
65 70 75 80 



Leu Phe Val He Gly Ala Ala Thr Tyr Gly Ser Leu Thr Ala Asp Lys 
85 90 95 



Lys He He Leu Lys Gin Gly Gly Ser Ala He Leu Ala Leu He Ser 
100 105 110 



He Leu Leu Phe Lys Tyr Thr 
115 



<210> 397 
<211> 603 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 397 

Met Ala Val Ala Asn Cys Ala Lys Tyr Asn He Arg Arg Ser Lys Met 
15 10 15 



Lys Thr Val Gin Phe Phe Trp His Tyr Phe Lys Val Tyr Lys Phe Ser 
20 25 30 

Phe Val Val Val He Leu Met He Val Leu Ala Thr Phe Ala Gin Ala 
35 40 45 

Leu Phe Pro Val Phe Ser Gly Gin Ala Val Thr Gin Leu Ala Asn Leu 
50 55 60 
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Val Gin Ala Tyr Gin Asn Gly Asn Pro Glu Leu Val Trp Gin Ser Leu 
65 70 75 80 



Ser Gly lie Met Val Asn Leu Gly Leu Leu Val Leu Val Leu Phe He 
85 90 95 



Ser Ser Val He Tyr Met Cys Leu Met Thr Arg Val He Ala Glu Ser 
100 105 110 



Thr Asn Glu Met Arg Lys Gly Leu Phe Gly Lys Leu Ala Gin Leu Thr 
115 120 125 



Val Ser Phe Phe Asp Arg Arg Gin Asp Gly Asp He Leu Ser His Phe 
130 135 140 



Thr Ser Asp Leu Asp Asn He Leu Gin Ala Phe Asn Glu Ser Leu He 
145 150 155 160 



Gin Val Met Ser Asn He Val Leu Tyr He Gly Leu He Leu Val Met 
165 170 175 



Phe Ser Arg Asn Val Thr Leu Ala Leu He Thr He Ala Ser Thr Pro . 
180 185 190 



Leu Ala Phe Leu Met Leu He Phe He Val Lys Met Ala Arg Lys Tyr 
195 200 205 



Thr Asn Leu Gin Gin Lys Glu Val Gly Lys Leu Asn Ala Tyr Met Asp 
210 215 220 



Glu Ser He Ser Gly Gin Lys Ala Val He Val Gin Gly He Gin Glu 
225 230 235 240 



Asp Met Met Ala Gly Phe Leu Glu Gin Asn Glu Arg Val Arg Lys Ala 
245 250 255 



Thr Phe Lys Gly Arg Met Phe Ser Gly He Leu Phe Pro Val Met Asn 
260 265 270 



Gly Met Ser Leu He Asn Thr Ala He Val He Phe Ala Gly Ser Ala 
275 280 285 
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Val Leu Leu Asn Asp Lys Ser lie Glu Thr Ser Thr Ala Leu Gly Leu 
290 295 300 



lie Val Met Phe Ala Gin Phe Ser Gin Gin Tyr Tyr Gin Pro He He 
305 310 315* 320 



Gin Val Ala Ala Ser Trp Gly Ser Leu Gin Leu Ala Phe Thr Gly Ala 
325 330 335 



Glu Arg He Gin Glu Met Phe Asp Ala Glu Glu Glu He Arg Pro Glu 
340 345 350 



Lys Ala Pro Thr Phe Thr Lys Leu Gin Glu Ser Val Glu He Ser His 
355 360 365 



He Val Phe Ser Tyr Leu Pro Asp Lys Pro He Leu Lys Asp Val Ser 
370 375 380 



He Ser Ala Pro Lys Gly Gin Met Thr Ala Val Val Gly Pro Thr Gly 
385 390 395 400 



Ser Gly Lys Thr Thr He Met Asn Leu He Asn Arg Phe Tyr Asp Val 
405 410 415 



Asp Ala Gly Gly He Tyr Phe Asp Gly Lys Asp He Arg Gly Tyr Asp 
420 425 430 



Leu Asp Ser Leu Arg Ser Lys Val Gly He Val Leu Gin Asp Ser Val 
435. 440 445 



Leu Phe Ser Gly Thr He Arg Asp Asn He Arg Phe Gly Val Pro Asp 
450 455 460 



Ala Ser Gin Glu Met Val Glu Val Ala Ala Lys Ala Thr His He His 
465 470 475 480 



Asp Tyr He Glu Ser Leu Pro Asp Lys Tyr Asp Thr Leu He Asp Asp 
485 490 495 



Asp Gin Ser He Phe Ser Thr Gly Gin Lys Gin Leu He Ser He Ala 
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500 505 510 



Arg Thr Leu Met Thr Asp Pro Glu Val Leu lie Leu Asp Glu Ala Thr 
515 520 525 



Ser Asn Val Asp Thr Val Thr Glu Ser Lys He Gin His Ala Met Glu 
530 535 540 



Val Val Val Ala Gly Arg Thr Ser Phe Val He Ala His Arg Leu Lys 
545 550 555 560 



Thr He Leu Asn Ala Asp Gin He He Val Leu Lys Asp Gly Glu Val 
565 570 575 



He Glu Arg Gly Asn His His Glu Leu Leu Lys Leu Gly Gly Phe Tyr 
580 585 " 590 



Ser Glu Leu Tyr His Asn Gin Phe Val Phe Glu 
595 600 



<210> 398 

<211> 250 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 398 

Met Gly Thr Phe Ser Val Arg His Leu Asp Leu Phe Tyr Gly Asp Phe 
1 5 10 15 



Gin Ala Leu Lys Asn He Ser He Gin Leu Pro Glu Arg Gin He Thr 
20 25 30 



Ala Leu He Gly Pro Ser Gly Cys Gly Lys Ser Thr Phe Leu Lys Thr 
35 40 45 



Leu Asn Arg Met Asn Asp Leu Val Pro Ser Cys His He Glu Gly Gin 
50 55 60 



Val Leu Leu Asp Glu Gin Asp He Tyr Ser Ser Lys Phe Asn Leu Asn 
65 70 75 80 



Gin Leu Arg Lys Arg Val Gly Met Val Phe Gin Gin Pro Asn Pro Phe 
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85 90 95 



Ala Met Ser He Tyr Asp Asn Val Ala Tyr Gly Pro Arg Thr His Gly 
100 105 110 



He Arg Asp Lys Lys Gin Leu Asp Ala lieu Val Glu Lys Ser Leu Lys 
115 ' 120 125 



Gly Ala Ala He Trp Glu Glu Val Lys Asp Asp Leu Lys Lys Ser Ala 
130 135 140 



Met Ser Leu Ser Gly Gly Gin Gin Gin Arg Leu Cys He Ala Arg Ala 
145 150 155 ** 160 



Leu Ala Val Glu Pro Asp He Leu Leu Met Asp Glu Pro Thr Ser Ala 
165 170 175 



Leu Asp Pro He Ser Thr Leu Lys He Glu Asp Leu He Gin Gin Leu 
180 185 190 



Lys Lys Asp Tyr Thr He He He Val Thr His Asn Met Gin Gin Ala 
195 200 205 



Ser Arg He Ser Asp Lys Thr Ala Phe Phe Leu Thr Gly Glu He Cys 
210 215 220 



Glu Phe Gly Asp Thr Val Asp Val Phe Thr Asn Pro Lys Asp Gin Arg 
225 230 235 240 



Thr Glu Asp Tyr He Ser Gly Arg Phe Gly 
245 250 



<210> 399 
<211> 226 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 399 

Met Met Lys Glu He Phe Asp Arg Arg Tyr Pro Val Thr Ser Phe Phe 
15 10 15 



Leu Leu Val Thr Ala Leu Val Phe Leu Leu Met Leu Val Thr Ala Gly 
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20 25 30 



Gly Asn Phe Asp Arg Ala Asp Thr Leu Phe Arg Phe Gly Ala Met Tyr 
35 40 45 



Gly Pro Ala He Arg Leu Phe Pro Glu Gin Val Trp Arg Leu Leu Ser 
50 55 60 



Ala He Phe Val His He Gly Trp Glu His Phe He Val Asn Met Leu 
65 70 75 80 



Ser Leu Tyr Tyr Leu Gly Arg Gin Val Glu Glu He Phe Gly Ser Lys 
85 90 95 



Gin Phe Phe Phe Leu Tyr Leu Leu Ser Gly Met Met Gly Asn Leu Phe 
100 105 110 



Val Phe Val Phe Ser Pro Lys Ser Leu Ala Ala Gly Ala Ser Thr Ser 
115 120 125 



Leu Tyr Gly Leu Phe Ala Ala He He Val Leu Arg Tyr Ala Thr Arg 
130 135 140 



Asn Pro Tyr He Gin Gin Leu Gly Gin Ser Tyr Leu Thr Leu Phe Val 
145 150 155 160 



Val Asn He He Gly Ser Val Leu He Pro Gly He Ser Leu Ala Gly 
165 170 175 



His lie Gly Gly Ala Val Gly Gly Ala Phe Leu Ala Val He Phe Pro 
180 185 190 



Val Arg Gly Glu Lys Arg Met Tyr Asn Thr Ser Gin Arg Leu Gly Ala 
195 200 205 



Val Val Leu Phe Val Gly Leu Ala He Leu Leu Phe Tyr Lys Gly Met: 
210 215 220 



Gly Leu 
225 
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<210> 400 
<211> 232 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 400 

Met Thr Ala Thr Lys Met Asn Ala Gin Glu He He Gin Phe He Ala 
15 10 15 



Asn Ala Glu Lys Lys Thr Ser Val Lys Val Thr Phe Glu Gly Gin Leu 
20 25 30 



Ala Thr Ala Val Pro Ser Ser Val Val Lys Leu Gly Asn Val Leu Phe 
35 40 45 



Gly Asp Trp Lys Asp Val Ala Pro Leu Leu Glu Gly Leu Val Glu Asn 
50 55 60 



Gin Asp Tyr Val Val Glu Gin Asp Ala Arg Asn Ser Ala Val Pro Leu 
65 70 75 80 



Leu Asp Lys Arg Ala He Asn Ala Arg He Glu Pro Gly Ala He He 
85 90 95 



Arg Asp Gin Val Glu He Gly Asp Asn Ala Val He Met Met Gly Ser 
100 105 110 



Val He Asn He Gly Ala Glu He Gly Ala Gly Thr Met He Asp Met 
115 120 125 



Gly Ala He Leu Gly Gly Arg Ala He Val Gly Lys Asn Ser His Val 
130 135 140 



Gly Ala Gly Ala Val Leu Ala Gly Val He Glu Pro Ala Ser Ala Glu 
145 150 155 160 



Pro Val Arg Val Gly Asp Asn Val Leu He Gly Ala Asn Ala Val Val 
165 170 175 



He Glu Gly Val Gin He Gly Ser Gly Ser Val Val Ala Ala Gly Ala 
180 185 190 
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lie Val Thr Gin Asp Val Pro Glu Asn Val Val Val Ala Gly Val Pro 
195 200 205 



Ala Arg lie lie Lys Glu He Asp Ala Gin Thr Gin Gin Lys Thr Ala 
210 215 1 220 



Leu Glu Asp Ala Leu Arg Thr Leu 
225 230 



<210> 401 

<211> 361 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 401 

Met Trp Gly Val Tyr Gin Leu His Pro Ala Pro Ala Val Gin Val Val 
15 10 15 



Val Leu Ala He Ala Val Thr Gin Val Leu His Asp Leu Leu Leu Gin 
20 25 30 



Gly Arg Asp Asp Asn Ser Leu Asn Glu Val Ala Asn Gin Trp He Ala 
35 40 45 



Thr Phe Phe Leu Ser Cys Tyr Asn Lys Gly Met Asn Gin Tyr Gin Lys 
50 55 60 



Lys He Val Asn Gly Lys He Tyr Ser Leu Leu Ser Gly Leu He Trp 
65 70 75 80 



Gly He Cys Gly He Leu Gly Glu Tyr Phe Phe Thr His Tyr Gin Val 
85 90 95 



Ser Ser Gly Trp He Thr Ser Met Arg Leu Thr Leu Ala Gly Ser Leu 
100 105 110 



Val Leu He Trp Ser Ala He Gin Leu Lys Ser Gin Val Leu Asp He 
115 120 125 



Trp Arg Asp Lys Lys Asn Tyr Leu Pro Phe Leu Ala Tyr Ala He Leu 
130 135 140 
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Gly lie Phe Ser Val Gin Tyr Phe Phe Tyr Leu Cys Val Glu Tyr Ser 
145 150 155 160 



Asn Ala Thr Thr Ala Thr lie Leu Gin Phe lie Ser Pro Val Phe lie 
165 170 175 



Leu Phe Tyr Asn Arg Leu Val Tyr Gin Lys Arg Ala Ser Lys Ser Ala 
180 185 190 



Val Phe Tyr Val Leu Val Ala Met Leu Gly Val Cys Leu Met Ala Thr 
195 200 205 



Lys Gly Asp Leu Ser Gin Leu Ser Met Thr Pro Leu Ala Leu lie Thr 
210 215 220 



Gly Leu Leu Ser Ala Met Gly Val Met Phe Asn Val He Leu Pro Gin 
225 230 235 240 



Pro Phe Ala Lys Arg Tyr Gly Phe Val Pro Thr Val Gly Trp Gly Met 
245 250 255 



He Leu Ala Gly Leu Phe Ser Asn Val Leu Ser Pro Val Tyr Gin Leu 
260 265 270 



Ser Phe Thr Leu Asp He Trp Ser He Leu He Cys Leu He He Ala 
275 280 285 



Phe Phe Gly Thr Ala Phe Ala Phe Phe He Ser Met Lys Ala Val Ser 
290 295 300 



Leu Val Ser Pro Leu Val Val Ala Val He Ser Ala Ser Glu Pro Leu 
305 310 315 320 



Ser Ser Ala Leu Leu Ser Val Leu Phe Leu Gly Leu Val Val Asp Trp 
325 330 335 



Ser Leu Leu Leu Ala He Ala Leu He He Leu Pro Met He Phe Leu 
340 345 350 



Ser He Glu Glu Ala Lys Glu Ser Arg 
355 360 
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<210> 402 
<211> 190 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 402 

Met Asn Lys Leu Met Lys Phe lie Ser Val Phe Leu Thr Ser lie Val 
15 10 15 



Leu lie Val Ser Ala lie Pro Ser Val Ser Ala Val Tyr Ala Ser Glu 
20 I 25 30 



Gin Val Ser Gin lie Glu Thr Asn Met Glu Leu Gin Pro Val Thr Ser 
35 40 45 



Leu Thr Glu Glu Gin lie Asn Thr Leu Ala Asn Glu He Gin Ser Phe 
50 55 60 



His Pro Asp Val Ser Gin Gin Trp He Lys Glu Val He Asn Arg Gin 
65 70 75 80 



Leu Gin Gly Asp Tyr Thr He Pro Pro Thr Tyr Ser Pro Phe Arg Ala 
85 90 95 



Val Trp Gin Gly lie Thr Val Asn Glri Met Gly Ala Leu Leu Asp Thr 
100 105 110 



Ala He Ala Leu Ala Leu Gly Gly Thr Thr Ala Gly Leu Ala Asn Leu 
115 120 125 



He Lys Val Lys Gly Lys His Ala Ala Lys Ser Ala He Arg Ser Ala 
130 135 140 



He Ser Arg Tyr Leu Gly Ser Trp Phe Val Asn Asp Val Ala Leu Glu 
145 150 155 160 



Phe Ala Met Asn Leu Leu Ser Pro Gly Thr Tyr Leu Ala Gin Leu Trp 
165 170 175 



Asp Lys Asn Asp Ala He Pro Asn Asn Gly Arg He Asn Phe 
180 185 190 
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<210> 403 
<211> 435 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 403 

Met Lys Gly Val Asn Met Glu Lys Gin Gin Pro Ser Lys Ala Ala Leu 
15 10 15 



Leu Ser He lie Pro Gly Leu Gly Gin He Tyr Asn Lys Gin Lys Ala 
20 25 30 



Lys Gly Phe He Phe Leu Gly Val Thr He Val Phe Val Leu Tyr Phe 
35 40 45 



Leu Ala Leu Ala Thr Pro Glu Leu Ser Asn Leu He Thr Leu Gly Asp 
50 55 60 



Lys Pro Gly Arg Asp Asn Ser Leu Phe Met Leu He Arg Gly Ala Phe 
65 70 75 80 



His Leu He Phe Val He Val Tyr Val Leu Phe Tyr Phe Ser Asn He 
85 90 95 



Lys Asp Ala His Thr He Ala Lys Arg He Asn Asn Gly He Pro Val 
100 105 110 



Pro Arg Thr Leu Lys Asp Met He Lys Gly He Tyr Glu Asn Gly Phe 
115 120 125 



Pro Tyr Leu Leu He He Pro Ser Tyr Val Ala Met Thr Phe Ala He 
130 135 140 



He Phe Pro Val He Val Thr Leu Met He Ala Phe Thr Asn Tyr Asp 
145 150 155 160 



Phe Gin His Leu Pro Pro Asn Lys Leu Leu Asp Trp Val Gly Leu Thr 
165 170 175 



Asn Phe Thr Asn He Trp Ser Leu Ser Thr Phe Arg Ser Ala Phe Gly 
180 185 190 
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Ser Val Leu Ser Trp Thr He He Trp Ala Leu Ala Ala Ser Thr Leu 
195 200 205 



Gin He Val He Gly He Phe Thr Ala He He Ala Asn Gin Pro Phe 
210 215 220 



lie Lys Gly Lys Arg He Phe Gly Val He Phe Leu Leu Pro Trp Ala 
225 230 235 240 



Val Pro Ala Phe He Thr He Leu Thr Phe Ser Asn Met Phe Asn Asp 
245 250 255 



Ser Val Gly Ala He Asn Thr Gin Val Leu Pro He Leu Ala Lys Phe 
260 265 270 



Leu Pro Phe Leu Asp Gly Ala Leu He Pro Trp Lys Thr Asp Pro Thr 
275 280 285 



Trp Thr Lys He Ala Leu He Met Met Gin Gly Trp Leu Gly Phe Pro 
290 295 300 



Tyr He Tyr Val Leu Thr Leu Gly He Leu Gin Ser He Pro Asn Asp 
305 310 315 320 



Leu Tyr Glu Ala Ala Tyr He Asp Gly Ala Asn Ala Trp Gin Lys Phe 
325 330 335 



Arg Asn He Thr Phe Pro Met He Leu Ala Val Ala Ala Pro Thr Leu 
340 345 350 



He Ser Gin Tyr Thr Phe Asn Phe Asn Asn Phe Ser He Met Tyr Leu 
355 360 365 



Phe Asn Gly Gly Gly Pro Gly Ser Val Gly Gly Gly Ala Gly Ser Thr 
370 375 380 



Asp He Leu He Ser Trp He Tyr Arg Leu Thr Thr Gly Thr Ser Pro 
385 390 395 400 



Gin Tyx Ser Met Ala Ala Ala Val Thr Leu He He Ser He He Val 
405 410 415 
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He Ser He Ser Met He Ala Phe Lys Lys Leu His Ala Phe Asp Met 
420 425 430 



Glu Asp Val 
435 



<210> 404 
<211> 287 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 404 

Met He Trp Arg Thr Ser Lys Met Asn Asn Ser He Lys Leu Lys Arg 
15 10 15 



Arg Leu Thr Gin Ser Leu Thr Tyr Leu Tyr Leu He Gly Leu Ser He 
20 25 30 



Val He He Tyr Pro Leu Leu He Thr He Met Ser Ala Phe Lys Ala 
35 40 45 



Gly Asn Val Ser Ala Phe Lys Leu Asp Thr Asn He Asp Leu Asn Phe 
50 55 60 



Asp Asn Phe Lys Gly Leu Phe Thr Glu Thr Leu Tyr Gly Thr Trp Tyr 
65 70 75 80 



Leu Asn Thr Leu He He Ala Leu He Thr Met Ala Val Gin Thr Ser 
85 90 95 



He He Val Leu Ala Gly Tyr Ala Tyr Ser Arg Tyr Asn Phe Leu Ala 
100 105 110 



Arg Lys Gin Ser Leu Val Phe Phe Leu He He Gin Met Val Pro Thr 
115 120 125 



Met Ala Ala Leu Thr Ala Phe Phe Val Met Ala Leu Met Leu Asn Ala 
130 135 140 



Leu Asn His Asn Trp Phe Leu He Phe Leu Tyr Val Gly Gly Gly He 
145 150 155 * 160 
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Pro Met Asn Ala Trp Leu Met Lys Gly Tyr Phe Asp Thr Val Pro Met 
165 170 175 



Ser Leu Asp Glu Ser Ala Lys Leu Asp Gly Ala Gly His Phe Arg Arg 
180 185 190 



Phe Trp Gin He Val Leu Pro Leu Val Arg Pro Met Val Ala Val Gin 
195 200 205 



Ala Leu Trp Ala Phe Met Gly Pro Phe Gly Asp Tyr He Leu Ser Ser 
210 215 220 



Phe Leu Leu Arg Glu Lys Glu Tyr Phe Thr Val Ala Val Gly Leu Gin 
225 230 235 240 



Thr Phe Val Asn Asn Ala Lys Asn Leu Lys He Ala Tyr Phe Ser Ala 
245 250 255 



Gly Ala He Leu He Ala Leu Pro He Cys He Leu Phe Phe Phe Leu 
260 265 270 



Gin Lys Asn Phe Val Ser Gly Leu Thr Ser Gly Gly Asp Lys Gly 
275 280 285 



<210> 405 

<211> 266 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 405 

Met Leu Pro Tyr Pro Phe Ser Tyr Phe Ser Ser He Trp Gly Val Arg 
1 5 10 15 



Lys Pro Leu Ser Lys Arg Phe Glu Leu Asn Trp Phe Gin Leu Leu Phe 
20 25 30 



Thr Ser He Phe Leu He Ser Leu Ser Met Val Pro He Ala He Gin 
35 40 45 



Asn Ser Ser Gin Glu Thr Tyr Pro Leu Glu Thr Phe He Asp Asn Val 
50 55 60 
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Tyr Glu Pro Leu Thr Asp Lys Val Val Gin Asp Leu Ser Glu His Ala 
65 70 75 80 



Thr He Val Asp Gly Thr Leu Thr Tyr Thr Gly Thr Ala Ser Gin Ala 
85 90 95 



Pro Ser Val Val He Gly Pro Ser Gin He Lys Glu Leu Pro Lys Asp 
100 105 110 



Leu Gin Leu His Phe Asp Thr Asn Glu Leu Val He Ser Lys Glu Ser 
115 120 125 



Lys Glu Leu Thr Arg He Ser Tyr Arg Ala He Gin Thr Glu Ser Phe 
130 135 140 



Lys Ser Lys Asp Ser Leu Thr Gin Ala He Ser Lys Asp Trp Tyr Gin 

145 150 155 *~ ~ 160 

i 

Gin Asn Arg Val Tyr He Ser Leu Phe Leu Val Leu Gly Ala Ser Phe 
165 170 175 



Leu Phe Gly Leu Asn Phe Phe He Val Ser Leu Gly Ala Ser Phe Leu 
180 185 190 



Leu Tyr He Thr Lys Arg Ser Arg Leu Phe Ser Phe Asn Thr Phe Lys 
195 200 205 



Glu Cys Tyr His Phe He Leu Asn Cys Leu Gly Leu Pro Thr Leu He 
210 215 220 



Thr Leu He Leu Gly Leu Phe Gly Gin Asn Met Thr Thr Leu He Thr 
225 230 235 240 



Val Gin Asn He Leu Phe Val Leu Tyr Leu Val Thr He Phe Tyr Lys 
245 250 255 



Thr His Phe Arg Asp Pro Asn Tyr His Lys 
260 265 



<210> 406 
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<211> 313 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 406 

Met Lys Gin Thr Lys Arg He Lys Arg Trp Arg Tyr Tyr Leu Arg Arg 
1 5 . 10 15 



Phe Ala Tyr Gin He Lys He Leu Arg Val Leu Gin Ser lie Ser Airg 
20 25 ' 30 



Glu Lys Tyr Asp Glu Lys He Ser Ala Ser Leu Val Tyr Gly Phe Leu 
35 40 45 



Ser Ala Val Ala Val Asn Phe Phe Phe Gin Pro Gly His Val Tyr Ser 
50 55 60 



Ser Gly Ala Thr Gly Leu Ala Gin He He Ser Ala Leu Ser Asn His 
65 70 75 80 



Trp Phe Gly Phe His He Pro He Ser Leu Ser Phe Tyr Ala He Asn 
85 90 95 



Phe Pro Leu Met Val Leu Ala Trp Tyr Gin He Gly His Lys Phe Thr 
100 105 110 



Val Phe Thr Phe He Thr Val Ser Met Ser Ser Phe Phe He Gin Phe 
115 120 125 



Val Pro Val Ala Thr Leu Thr Glu Asp Pro He He Asn Ser Leu Phe 
130 135 140 



Gly Gly Val Val Met Gly Leu Gly He Gly Phe Ala Leu Arg Asn Asn 
145 150 155 160 



He Ser Ser Gly Gly Thr Asp He Val Ser Leu Thr He Arg Lys Lys 
165 170 175 



Thr Gly Lys Asn Val Gly Ser He Ser Phe Leu Val Asn Gly Thr He 
180 185 190 



Met Leu He Ala Gly Leu Thr Phe Gly Trp Lys Tyr Ala Leu Tyr Ser 
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195 200 205 



Met lie Thr lie Phe Val Ser Ser Arg Val Thr Asp Ala Val Phe Thr 
210 215 220 



Lys Gin Lys Arg Met Gin Ala Met lie Val Thr Asn His Pro Glu Lys 
225 230 235 240 



Val lie Glu Lys He His Lys Lys Leu His Arg Gly Ala Thr Met He 
245 250 255 



His Asp Ala Glu Gly Thr Tyr Asn His Glu Arg Lys Ala Val Leu He 
260 265 270 



Thr Val He Thr Arg Ala Glu Phe Asn Glu Phe Lys Gin He Met Thr 
275 280 285 



Gin Val Asp Pro Ser Ser Phe Val Ser Val Ser Glu Asn Val His He 
290 295 300 



Leu Gly Arg Phe Val Glu He Asp Asn 
305 310 



<210> 407 

<211> 76 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 407 

Met Lys Arg Val He Leu Leu Ala Val He Gin Ala Val Val Leu Phe 
1.5 10 15 



Phe He He Gly Ala Leu Ala Tyr Ala Phe Lys Gly Asp Phe Phe Tyr 
20 25 30 



Asn Tyr Leu Ala Val Val Phe Ala Pro He Ala Gly Val Leu Arg Phe 
35 40 45 



Gly Thr Ala Tyr He Thr Glu He Val Leu Pro Arg Lys Ala Ala Glu 
50 55 60 



He Ala Glu Lys Arg Lys Ala Gly Lys Asn Ser Lys 
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65 


70 


<210> 


408 


<211> 


213 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


408 



75 



Met Lys Leu Leu Lys Asn Leu Gly Trp He Leu Leu Ala Leu Leu Ser 
1 5 10 15 



Phe Leu Phe He Tyr Gly Phe He Gin Gly Leu Ala Thr Ala Ser Leu 
20 25 30 



Ala Leu Gly Ala Ser Pro Tyr Ala Val Thr Leu Leu Tyr Val Ala Leu 
35 40 45 



Ala Gly Val Tyr Val Tyr Gly He Tyr Lys Trp Tyr Gin Lys Ala Pro 
50 55 60 



Val His He Glu Lys Ser Gly Phe Asn Arg Phe He Trp Leu Pro Val 
65 70 75 80 



Leu Val Trp Phe Leu Ser Leu Val Val Gin Phe Phe Leu Pro Asp Asp 
85 . 90 95 



Pro Ser Val Asn Gin Gin He Ala Thr Asp Leu Thr Leu Ser Gin Pro 
100 105 110 



Leu Phe Ser Phe Phe Ala Val Val He Phe Ala Pro Leu Thr Glu Glu 
115 120 125 



He Val Phe Arg Gly Met Leu Ala Arg Tyr Leu Phe Pro Lys Gin Asp 
130 135 140 



Asn Ser Lys Arg Thr Leu He Phe Leu Leu Val Ser Ser Leu Leu Phe 
145 150 155 160 



Ala Leu He His Phe Pro Gly Asp Val Gin Gin Phe Phe Val Tyr Phe 
165 170 175 



Ser Leu Gly Phe Ser Leu Gly Leu Ala Tyr lie Ser Arg Lys Gly Leu 



-497- 



WO 02/083855 



PCT7US02/11524 



180 185 190 



Val Tyr Ser lie Ser Leu His Ala Leu Asn Asn Leu Val Gly Phe Leu 
195 200 205 



Met lie Leu Met Leu 
210 



<210> 409 
<211> 226 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 409 

Met Gly Met Phe Val Gly Met Phe Lys Ala Arg Val Glu Ser His Glu 
15 10 15 



lie lie Leu Asp Val Lys Ala Leu Met Pro Trp lie Ser Ala He Cys 
20 25 30 



Leu Leu He Gly Phe He Ser Met Phe Leu Thr Phe Asn Phe Leu Lys 
35 40 45 



Lys Ser Arg Lys Phe His Ser Leu Tyr Gin Glu Glu Met Asp Asp Asp 
50 55 60 



Leu Asn Glu Thr Tyr Tyr Val Gin Met Tyr Arg Asn Leu Glu Phe Gly 
65 70 75 80 



Thr He Ala Phe Asn He Thr Gly Val Ala He Pro Leu Ala He Phe 
85 90 95 



He Ser Leu Ser Glu Val He He Leu His Thr Asn Pro Gin Thr Phe 
100 105 110 



Phe Leu Ser Phe Leu Leu Phe Val Val Phe Leu Val Ala Gin Lys Ser 
115 120 125 



Leu Phe Lys Thr He Ala He Val Arg Gin Phe Asp Leu Glu Phe Phe 
130 135 140 



Ala Thr Pro Lys Asp Val Leu Asn Tyr He Asn Ser Tyr Asp Glu Gly 
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145 150 155 160 



Glu Arg Gin Ala Asn Leu Glu Gin Ser Phe Arg lie Leu Phe Gin Leu 
165 170 175 



His Gin Tyr Val Leu Pro Ala Leu Tyr lie Phe Leu He He He Ser 
180 185 190 



Phe Leu Thr Gly Glu He Gin Leu Leu Ala Phe Leu Leu Val Gly Ala 
195 200 205 



He His Val Tyr He Asn Val Met Gin Leu Pro Met Val Lys Arg Tyr 
210 215 220 



Phe Lys 
225 



<210> 410 
<211> 621 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 410 

Met Lys Lys Thr Thr He Leu Ser Leu Thr Thr Ala Ala Val He Leu 
15 10 15 



Ala Ala Tyr Val Pro Asn Glu Pro He Leu Ala Asp Thr Pro Ser Ser 
20 25 30 



Glu Val He Lys Glu Thr Lys Val Gly Ser He He Gin Gin Asn Asn 
35 40 45 



He Lys Tyr Lys Val Leu Thr Val Glu Gly Asn He Gly Thr Val Gin 
50 55 60 



Val Gly Asn Gly Val Thr Pro Val Glu Phe Glu Ala Gly Gin Asp Gly 
65 70 75 80 



Lys Pro Phe Thr He Pro Thr Lys He Thr Val Gly Asp Lys Val Phe 
85 90 95 



Thr Val Thr Glu Val Ala Ser Gin Ala Phe Ser Tyr Tyr Pro Asp Glu 
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100 105 110 



Thr Gly Arg lie Val Tyr Tyr Pro Ser Ser lie Thr lie Pro Ser Ser 
115 120 125 



lie Lys Lys lie Gin Lys Lys Gly Phe His Gly Ser Lys Ala Lys Thr 
130 . 135 140 



lie He Phe Asp Lys Gly Ser Gin Leu Glu Lys He Glu Asp Arg Ala 
145 150 155 160 



Phe Asp Phe Ser Glu Leu Glu Glu He Glu Leu Pro Ala Ser Leu Glu 
165 170 175 



Tyr He Gly Thr Ser Ala Phe Ser Phe Ser Gin Lys Leu Lys Lys Leu 
180 185 190 



Thr Phe Ser Ser Ser Ser Lys Leu Glu Leu He Ser His Glu Ala Phe 
195 200 205 



Ala Asn Leu Ser Asn Leu Glu Lys Leu Thr Leu Pro Lys Ser Val Lys 
210 215 220 



Thr Leu Gly Ser Asn Leu Phe Arg Leu Thr Thr Ser Leu Lys His Val 
225 230 235 240 



Asp Val Glu Glu Gly Asn Glu Ser Phe Ala Ser Val Asp Gly Val Leu 
245 250 255 



Phe Ser Lys Asp Lys Thr Gin Leu He Tyr Tyr Pro Ser Gin Lys Asn 
260 265 270 



Asp Glu Ser Tyr Lys Thr Pro Lys Glu Thr Lys Glu Leu Ala Ser Tyr 
275 280 285 



Ser Phe Asn Lys Asn Ser Tyr Leu Lys Lys Leu Glu Leu Asn Glu Gly 
290 295 300 



Leu Glu Lys He Gly Thr Phe Ala Phe Ala Asp Ala He Lys Leu Glu 
305 310 315 320 
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Glu lie Ser Leu Pro Asn Ser Leu Glu Thr He Glu Arg Leu Ala Phe 
325 330 335 



Tyr Gly Asn Leu Glu Leu Lys Glu Leu He Leu Pro Asp Asn Val Lys 
340 345 350 



Asn Phe Gly Lys His Val Met Asn Gly Leu Pro Lys Leu Lys Ser Leu 
355 360 365 



Thr He Gly Asn Asn He Asn Ser Leu Pro Ser Phe Phe Leu Ser Gly 
370 375 380 



Val Leu Asp Ser Leu Lys Glu He His He Lys Asn Lys Ser Thr Glu 
385 390 395 400 



Phe Ser Val Lys Lys Asp Thr Phe Ala He Pro Glu Thr Val Lys Phe 
405 410 415 



Tyr Val Thr Ser Glu His He. Lys Asp Val Leu Lys Ser Asn Leu Ser 
420 425 430 



Thr Ser Asn Asp He He Val Glu Lys Val Asp Asn He Lys Gin Glu 
435 440 445 



Thr Asp Val Ala Lys Pro Lys Lys Asn Ser Asn Gin Gly Val Val Gly 
450 455 460 



Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser 
465 470 475 480 



Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn 
485 490 ' 495 



Glu Ser Gly Ser Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp 
500 505 510 

Tyr Tyr Leu Asn Glu Ser Gly Ser Met Ala Thr Gly Trp Val Lys Asp 
515 520 525 

Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser Met Ala Thr Gly 
530 535 540 
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Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser 
545 550 555 560 



Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn 
565 570 575 



Glu Ser Gly Ser Met Ala Thr Gly Trp Val Thr Val Ser Gly Lys Trp 
580 585 590 



Tyr Tyr Thr Tyr Asn Ser Gly Asp Leu Leu Val Asn Thr Thr Thr Pro 
595 600 605 



Asp Gly Tyr Arg Val Asn Ala Asn Gly Glu Trp Val Gly 
610 615 620 



<210> 411 
<211> 383 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 411 

Met Ala He Phe Tyr Val Pro Ala Val Asn Leu He Gly Lys Gly Val 
15 10 15 



Val Asn Glu Val Gly Pro Tyr He Lys Glu Leu Gly Tyr Lys Lys Ala 
20 25 30 



Leu Leu Val Thr Asp Lys Tyr He Glu Gly Ser Asp He Leu Pro Lys 
35 40 45 



Thr Leu Lys Pro Leu Asp Thr Glu Gly He Glu Tyr Val He Phe Ser 
50 55 60 



Asp Val Glu Pro Asn Pro Thr Cys Lys Asn Val Thr Asp Gly Val Ala 
65 70 75 80 



Ala Leu Gin Glu His Gly Cys Asp Phe He He Ser Leu Gly Gly Gly 
85 90 95. 



Ser Pro Gin Asp Ala Ala Ser Cys He Ser He Met Ala Thr Asn Gly 
100 105 110 
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Gly Lys Pro Gin Asp Tyr Glu Gly Leu His Lys Ser Ala Lys Lys Gly 
115 120 125 



Leu Pro Val Val Ala lie Asn Thr Thr Ala Gly Thr Ser Ala Glu He 
130 135 140 



Thr He Asn Tyr Val He Thr Asp Glu Glu Arg Lys Val Lys Met Val 
145 150 155 160 



Met Val Asp Lys Asn Ser Leu Ala Leu He Ser Val Asn Asp Pro Glu 
165 170 175 



Leu Met Leu Ser Lys Pro Lys Gly Leu Thr Ala Ala Thr Gly Met Asp 
180 185 190 



Ala Leu Thr His Ala Val Glu Ala Leu Val Thr Pro Gly Ala Tyr Asp 
195 200 205 



Val Thr Lys Lys Leu Ser He Gly Ala He Glu Leu He Lys Glu Tyr 
210 * 215 220 



Leu Pro Arg Ala Val Glu Asn Gly His Asp He Glu Ala Arg Glu Gly 
225 230 235 240 



Met Val Asn Ala He Phe Leu Gly Gly Met Ser Phe Asn Asn Ala Gly 
245 250 255 



Leu Gly Tyr Val His Ser Met Ala His Gin Leu Gly Ala Val Tyr Asn 
260 265 270 



Leu Pro His Gly Val Cys Cys Ala Met Leu Leu Pro Val He Glu Arg 
275 280 285 



Glu Asn Ala Lys Arg Val Pro Glu Ala Phe Arg Asn Val Ala Lys Ala 
290 295 300 



Leu Gly Leu His Val Glu Gly Lys Ser Asp Gin Glu Cys Ala Asp Tyr 
305 310 . 315 320 



Ala He Ala Glu He Glu Lys Leu Ser Glu Thr Val Gly He Pro Lys 
325 330 335 
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Lys Leu Thr Glu Leu Gly He Glu Glu Lys Asp Phe Asp Phe Glu Tyr 
340 345 350 



Leu Ser Lys Asn Ala Leu He Asp Ala Cys Ala Pro Gly Asn Pro Phe 
355 360 365 



Met Pro Thr Leu Glu Glu Thr He Ala Phe Tyr Lys Glu Leu Phe 
370 375 380 



<210> 412 
<211> 257 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 412 

Met He Lys Asp Glu Arg Val Leu Glu Leu He Glu He He Lys Lys 
15 10 15 



Lys Lys Arg He Ala Val Lys Glu Leu Ala Glu He Thr Phe Ser Ser 
20 25 30 



Thr Ser Thr Leu Arg Arg Asp Leu He Phe Leu Glu Asn Gin Gly Leu 
35 40 45 



He Lys Arg Lys His Gly Tyr Val Thr Leu Ser Ser Met Asn Thr He 
50 55 60 



Glu Leu Ser His Gin He Arg Glu Gly Glu Ser Thr Arg Gin Lys Arg 
65 70 75 " 80 



Leu He Ala Ser Leu Ala Lys Asp Phe He Arg Ser Gly Met Cys He 
85 90 95 



Tyr Leu Asp Ser Ser Thr Thr Val Tyr Glu Leu Cys Pro Tyr Leu Ser 
100 105 110 



Glu Leu Asp Asn Leu He He Phe Thr Asn Gly Leu His Thr Ala Gin 
115 120 125 



Thr Leu Ser Glu Thr Val Lys Asp Ser Ser Lys He Phe He Thr Ser 
130 135 140 
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Gly Glu Val Lys His Gin Ser Cys Ser Val Val Asn Tyr Asp Lys Glu 
145 150 155 ^ 160 



Asn Ser Leu Leu Asp His Phe Asn lie Asp Leu Ala Phe Cys Ser Ala 
165 170 175 



Arg Gly lie Asp Asp Gin Tyr Val Tyr Glu Ala Ser Leu Ser Gin Ala 
180 185 190 



lie Ser Lys Lys Asn lie lie Asp Lys Ala His Glu Thr lie Leu Leu 
195 200 205 



lie Asp Ser Ser Lys Phe Tyr Lys Thr Gly Phe Phe Lys lie Asn Pro 
210 215 220 



Leu Ser Lys Tyr Thr Thr Phe lie Ser Asp Thr Val Pro Asp Gin Lys 
225 230 235 240 



Leu Leu Asp Ala Val Glu Leu Phe Asp Gly Glu Trp Val Ser Asp lie 
245 250 ~ 255 



Gin 



<210> 413 
<211> 268 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 413 

Met Leu Ser Leu Leu Ser Tyr Asp Phe lie Gin Arg Ala Phe Leu Ala 
15 10 15 



Val lie Ala Met Ser Leu Phe Ser Pro Val Leu Gly Thr Phe Leu lie 
20 25 30 



Leu Arg Arg Gin Ser Leu Met Ser Asp Thr Leu Ser His Val Ser Leu 
35 40 45 



Ser Gly Val Ala Phe Gly Leu Val Leu Gly He Ser Pro Thr Val Ser 
50 55 60 
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Thr He Ala He Val Leu He Ala Ala Val Phe Leu Glu Tyr Leu Arg 
65 70 75 80 



Thr Val Tyr Lys Ser Phe Met Glu He Gly Thr Ala He Leu Met Ser 
85 90 95 



Thr Gly Leu Ala Val Ser Leu He Val Met Ser Lys Gly Lys Ser Ser 
100 105 110 



Ser Ser Met Ser Leu Asp Gin Tyr Leu Phe Gly Ser He Val Thr He 
115 120 125 



Ser Glu Glu Gin Val He Ser Leu Phe Val He Ala Ala Val Val Leu 
130 135 140 



He Leu Thr Phe Leu Phe Leu Arg Pro Met Tyr He Leu Thr Phe Asp 
145 150 155 160 



Glu Asp Thr Ala Phe Val Asp Gly Leu Pro Val Arg Thr Met Ser He 
165 170 175 



Leu Phe Asn Met Val Thr Gly Val Ala He Ala Leu Met He Pro Ala 
180 185 190 



Ala Gly Ala Leu Leu Val Ser Thr He Met Val Leu Pro Ala Ser He 
195 200 205 



Ala Leu Arg Leu Gly Lys Asn Phe Lys Ser Val Met Leu Leu Ala Ser 
210 215 220 



Ala He Gly Phe Leu Gly Met Val Ala Gly Leu Tyr He Ser Tyr Tyr 
225 230 235 240 



Ala Glu Thr Pro Ala Ser Ala Ser He Thr He He Phe Val Thr Val 
245 250 255 



Phe He Leu He Ser Leu Val Arg Arg Phe He Lys 
260 265 



<210> 414 
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<211>. 234 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 414 

Met Arg Tyr lie Thr Val Glu Asp Leu Ser Phe Tyr Tyr Asp Lys Glu 
15 10 15 



Pro Val Leu Glu His He Asn Tyr Cys Val Asp Ser Gly Glu Phe Val 
20 25 30 



Thr Leu Thr Gly Glu Asn Gly Ala Ala Lys Thr Thr Leu He Lys Ala 
35 40 45 



Ser Leu Gly He Leu Gin Pro Arg .lie Gly Lys Val Ala He Ser Lys 
50 ^55 60 

Thr Asn Thr Gin Gly Lys Lys Leu Arg He Ala Tyr Leu Pro Gin Gin 
65 70 75 80 



He Ala Ser Phe Asn Ala Gly Phe Pro Ser Thr Val Tyr Glu Phe Val 
85 90 95 



Lys Ser Gly Arg Tyr Pro Arg Lys Gly Trp Phe Arg Arg Leu Asn Ala 
100 105 110 



His Asp Glu Glu His He Lys Ala Ser Leu Asp Ser Val Gly Met Trp 
115 120 125 



Glu His Arg Asp Lys Arg Leu Gly Ser Leu Ser Gly Gly Gin Lys Gin 
130 135 140 



Arg Ala Val He Ala Arg Met Phe Ala Ser Asp Pro Asp Val Phe He 
145 150 155 160 



Leu Asp Glu Pro Thr Thr Gly Met Asp Ala Gly Ser Lys Asn Glu Phe 
165 170 175 



Tyr Glu Leu Met His His Ser Ala His His His Gly Lys Ala Val Leu 
180 185 - 190 



Met He Thr His Asp Pro Glu Glu Val Lys Asp Tyr Ala Asp Arg Asn 
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195 



200 



205 



He His Leu Val Arg Asn Gin Asp Ser Pro Trp Arg Cys Phe Asn Val 
210 215 220 



His Glu Asn Gly Gin Glu Val Gly His Ala 
225 230 



<210> 415 
<211> 516 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 415 

Met Ser Asn Lys Pro He Ala Asp Met He Glu Thr He Glu His Phe 
15 10 15 



Ala Gin Thr Gin Pro Ser Tyr Pro Val Tyr Asn Val Leu Gly Gin Glu 
20 25 30 



His Thr Tyr Gly Asp Leu Lys Ala Asp Ser Asp Ser Leu Ala Ala Val 
35 40 45 



He Asp Gin Leu Gly Leu Pro Glu Lys Ser Pro Val Val Val Phe Gly 
50 55 60 



Gly Gin Glu Tyr Glu Met Leu Ala Thr Phe Val Ala Leu Thr Lys Ser 
65 70 75 80 



Gly His Ala Tyr He Pro He Asp Ser His Ser Ala Leu Glu Arg Val 
85 90 95 

Ser Ala He Leu Glu Val Ala Glu Pro Ser Leu He He Ala He Ser 
100 105 HO 

Ala Phe Pro Leu Glu Gin Val Ser Thr Pro Met He Asn Leu Ala Gin 
115 120 125 

Val Gin Glu Ala Phe Ala Gin Gly Asn Asn Tyr Glu He Thr His Pro 
130 135 140 

Val Lys Gly Asp Asp Asn Tyr Tyr He He Phe Thr Ser Gly Thr Thr 



-508- 



WO 02/083855 



PCTYUS02/11524 



145 150 155 160 



Gly Lys Pro Lys Gly Val Gin lie Ser His Asp Asn Leu Leu Ser Phe 
165 170 175 



Thr Asn Trp Met lie Thr Asp Lys Glu Phe Ala Thr Pro Ser Arg Pro 
180 185 190 



Gin Met Leu Ala Gin Pro Pro Tyr Ser Phe Asp Leu Ser Val Met Tyr 
195 200 205 



Trp Ala Pro Thr Leu Ala Leu Gly Gly Thr Leu Phe Thr Leu Pro Ser 
210 215 220 



Val He Thr Gin Asp Phe Lys Gin Leu Phe Ala Ala He Phe Ser Leu 
225 230 235 240 



Pro He Ala He Trp Thr Ser Thr Pro Ser Phe Ala Asp Met Ala Met 
245 250 255 



Leu Ser Glu Tyr Phe Asn Ser Glu Lys Met Pro Gly He Thr His Phe 
260 265 270 



Tyr Phe Asp Gly Glu Glu Leu Thr Val Lys Thr Ala Gin Lys Leu Arg 
275 280 285 



Glu Arg Phe Pro Asn Ala Arg He He Asn Ala Tyr Gly Pro Thr Glu 
290 295 300 



Ala Thr Val Ala Leu Ser Ala Val Ala Val Thr Asp Glu Met Leu Ala 
305 310 315 320 



Thr Leu Lys Arg Leu Pro He Gly Tyr Thr Lys Ala Asp Ser Pro Thr 
325 330 335 



Phe He He Asp Glu Glu Gly Asn Lys Leu Pro Asn Gly Glu Gin Gly 
340 345 350 



Glu He He Val Ser Gly Pro Ala Val Ser Lys Gly Tyr Met Asn Asn 
355 360 365 



-509- 



WO 02/083855 



PCT/US02/11524 



Pro Glu Lys Thr Ala Glu Ala Phe Phe Glu Phe Glu Asp Leu Pro Ala 
370 375 380 



Tyr His Thr Gly Asp Val Gly Thr Met Thr Asp Glu Gly Leu Leu Leu 
385 390 395 400 



Tyr Gly Gly Arg Met Asp Phe Gin He Lys Phe Asn Gly Tyr Arg He 
405 410 415 



Glu Leu Glu Asp Val Ser Gin Asn Leu Asn Lys Ser Arg Phe He Glu 
420 425 430 



Ser Ala Val Ala Val Pro Arg Tyr Asn Lys Asp His Lys Val Gin Asn 
435 440 445 



Leu Leu Ala Tyr Val He Leu Lys Asp Gly Val Arg Glu Gin Phe Glu 
450 455 460 



Arg Asp He Asp He Thr Lys Ala He Lys Glu Asp Leu Thr Asp lie 
465 470 475 480 



Met Met Ser Tyr Met Met Pro Ser Lys Phe Leu Tyr Arg Asp Ser Leu 
485 490 495 



Pro Leu Thr Pro Asn Gly Lys He Asp He Lys Gly Leu He Asn Glu 
500 505 510 



Val Asn Lys Arg 
515 



<210> 416 

<211> 131 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 416 

Met Met Ser Leu Val His Asn He He Glu Asp Gly Asp Thr Glu Ser 
1 5 10 15 



Leu He Arg Lys Tyr Leu His Ser Gly Val He He Asn Gly Gin Arg 
20 25 30 
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Tyr Lys Thr Leu Val Gly Thr Pro Gin Gly Gly Asn Leu Ser Pro Leu 
35 40 45 



Leu Ser Asn lie Met Leu Asn Glu Leu Asp Lys Glu Leu Glu Lys Arg 
50 55 60 



Gly Leu Arg Phe Val Arg Tyr Ala Asp Asp Cys Val lie Thr Val Gly 
65 70 75 80 



Ser Glu Ala Ala Ser Lys Arg Val Met Tyr Ser Val Ser Arg Phe lie 
85 90 95 



Glu Lys Arg Leu Gly Leu Lys Val Asn Met Thr Lys Arg Val Glu lie 
100 105 110 



Ser Arg Phe Trp Val Leu Glu lie lie Arg Trp Leu Glu Lys Pro Ser 
115 120 125 



Thr Ser Arg 
130 



<210> 417 

<211> 137 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 417 

Met Ser Lys Leu Leu Asp Lys He Leu Ser Arg Glu Asn Met Leu Glu 
1.5 10 15 



Ala Tyr Asn Gin Val Lys Ser Asn Lys Gly Ser Ala Gly He Asp Gly 
20 25 30 

Met Thr He Glu Glu Met Asp Asn Tyr Leu Arg Gin Asn Trp Arg Leu 
35 40 45 

Thr Lys Glu Leu He Lys Gin Arg Lys Tyr Lys Pro Gin Pro Val Leu 
50 55 60 



Arg Val Glu He Pro Lys Pro Asp Gly Gly He Arg Gin Leu Gly He 
65 70 75 80 
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Pro Thr Val Met Asp Arg Met He Gin Gin Ala He Val Gin Val Met 
85 90 95 

Ser Pro He Cys Glu Pro His Phe Ser Asp Thr Ser Tyr Gly Phe Arg 
100 105 110 

Pro Asn Arg Ser Cys Glu Lys Ala He Met Lys Leu Leu Glu Tyr Leu 
' 115 120 125 

Asn Asp Gly Tyr Glu Trp He Val Asp 
130 135 



<210> 418 
<211> 164 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 418 

Met Arg Gin Leu Lys Arg Val Gly Val Phe Leu Leu Leu Pro Phe Phe 
15 10 15 



Val Leu He Asp Ala His He Ser Gin Leu Leu Gly Ser Phe Phe Pro 
20 25 30 



His Val His Leu Ala Ser His Phe Leu Phe Leu Phe Leu Leu Phe Glu 
35 40 45 



Thr He Glu Val Ser Glu Tyr Leu Tyr Leu Val Tyr Cys Phe Val He 
50 55 60 



Gly Leu Val Tyr Asp Val Tyr Phe Phe His Leu He Gly He Thr Thr 
65 70 75 80 



Leu Leu Phe He Leu Leu Gly Ala Phe Leu His Lys Leu Asn Ser Val 
85 90 95 



He Leu Leu Asn Arg Trp Thr Arg Met Leu Ala Met He Val Leu Thr 
100 105 110 



Phe Leu Phe Glu Met Gly Ser Tyr Leu Leu Ala Phe Met Val Gly Leu 
115 120 125 
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Thr Val Asp Ser Met Ser lie Phe He Val Tyr Ser Leu Val Pro Thr 
130 135 140 



Met He Leu Asn Phe Leu Trp. He Thr Val Phe Gin Phe He Phe Glu 
145 150 155 160 



Lys Tyr Tyr Leu 



<210> 419 
<211> 427 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 419 

Met Thr Lys Val Val Phe Glu Glu Lys Tyr Tyr Pro Ala Val Lys Glu 
15 10 15 



Met Val Tyr Arg Thr Arg Leu Ala Asn Gly Leu Thr Val Ala Leu Leu 
20 25 30 



Pro Lys Lys Glu Phe Lys Glu Val Tyr Gly Ser Val Thr Val Gin Phe 
35 40 45 



Gly Ser Val Asp Thr Phe Val Thr Glu Val Asp Gly Asp Val Lys Gin 
50 55 60 



Tyr Pro Gly Gly He Ala His Phe Leu Glu His Lys Leu Phe Glu Arg 
65 70 75 80 



Glu Asp Ser Ser Asp Leu Met Ser Ala Phe Thr Ser Leu Gly Ala Asp 
85 90 95 



Ser Asn Ala Phe Thr Ser Phe Thr Lys Thr Asn Tyr Leu Phe Ser Ala 
100 105 HO 



Thr Asp Tyx Phe Leu Glu Asn Leu Asp Leu Leu Asp Glu Leu Val Thr 
115. 120 125 



Ser Ala His Phe Thr Glu Ala Ser He Leu Thr Glu Gin Asp He He 
130 135 140 
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Gin Gin Glu Arg Glu Met Tyr Gin Asp Asp Pro Asp Ser Cys Leu Phe 
145 150 155 160 



Phe Ser Thr Leu Ala Asn Leu Tyr Pro Gly Thr Pro Leu Ala Thr Asp 
165 170 175 



lie Val Gly Ser Glu Glu Ser lie Ser Gin He Asn Leu Thr Asn Leu 
180 185 190 



Gin Glu Asn Phe Thr Lys Phe Tyr Lys Pro Val Asn Met Ser Leu Phe 
195 200 205 



Leu Val Gly Asn Phe Asp Val Glu Arg Val Gin Asp Tyr Phe Glu Ser 
210 215 220 



Lys Glu Leu Lys Asp Ser Asp Phe Gin Glu Val Ala Arg Glu Lys Leu 
225 230 235 240 



Phe Leu Gin Pro Val Lys Pro Thr Asp Ser Met Arg Met Glu Val Ser 
245 250 255 



Ser Pro Lys Leu Ala He Gly Val Arg Gly Lys Arg Glu Val Ser Glu 
260 265 270 



Ala Asp Cys Tyr Arg His His He Leu Leu Lys Leu Leu Phe Ala Met 
275 280 285 



Met Phe Gly Trp Thr Ser Asp Arg Phe Gin Lys Cys Tyr Glu Ser Gly 
290 295 300 



Lys He Asp Ala Ser Leu Ser Leu Glu Val Glu He Thr Ser Arg Phe 
305 310 315 320 



His Phe Val Met Leu Thr Met Asp Thr Lys Glu Pro Val Ala Leu Ser 
325 330 335 



His Gin Phe Arg Lys Ala He Arg Asn Phe Thr Lys Asp Leu Asp He 
340 345 350 



Thr Glu Glu His Leu Asp He He Lys Arg Glu Met Phe Gly Glu Phe 
355 360 365 
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Phe Ser Ser Met Asn Ser Leu Glu Phe lie Ala Thr Gin Tyr Asp Ala 
370 375 380 



Phe Glu Asn Gly Glu lie lie Phe Asp Leu Pro Lys lie Leu Gin Glu 
385 390 395 400 



lie Thr Leu Glu Asp Val Leu Asp Ala Gly His His Leu He Asp Asp 
405 410 415 



Gly Asp He Val Asp Phe Thr He Phe Pro Ser 
420 425 



<210> 420 

<211> 540 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 420 

Met Leu Thr Val Ser Asp Val Ser Leu Arg Phe Ser Asp Arg Lys Leu 
1 5 10 15 



Phe Asp Asp Val Asn He Lys Phe Thr Glu Gly Asn Thr Tyr Gly Leu 
20 25 30 



He Gly Ala Asn Gly Ala Gly Lys Ser Thr Phe Leu Lys He Leu Ala 
35 40 45 



Gly Asp He Glu Pro Thr Thr Gly His He Ser Leu Gly Pro Asp Glu 
50 55 60 



Arg Leu Ser Val Leu Arg Gin Asn His Phe Asp Tyr Glu Asp Glu Arg 
65 70 75 80 



Ala He Asp Val Val He Met Gly Asn Glu Lys Leu Tyr Ser He Met 
85 90 95 



Lys Glu Lys Asp Ala He Tyr Met Lys Glu Asp Phe Ser Asp Glu Asp 
100 105 110 



Gly Val Arg Ala Ala Glu Leu Glu Gly Glu Phe Ala Glu Leu Gly Gly 
115 120 125 
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Trp Glu Ala Glu Ser Glu Ala Ser Gin Leu Leu Gin Asn Leu Asn lie 
130 135 140 



Pro Glu Glu Leu His Tyr Gin Asn Met Ser Glu Leu Ala Asn Gly Glu 
145 150 155 " 160 



Lys Val Lys Val Leu Leu Ala Lys Ala Leu Phe Gly Lys Pro Asp Val 
165 170 175 



Leu Leu Leu Asp Glu Pro Thr Asn Gly Leu Asp He Gin Ser He Thr 
180 185 190 



Trp Leu Glu Asp Phe Leu He Asp Phe Asp Asn Thr Val He Val Val 
195 200 205 



Ser His Asp Arg His Phe Leu Asn Lys Val Cys Thr His Met Ala Asp 
210 215 220 



Leu Asp Phe Gly Lys He Lys Leu Tyr Val Gly Asn Tyr Asp Phe Trp 
225 230 235 240 



Lys Glu Ser Ser Glu Leu Ala Ala Lys Leu Leu Ala Asp Arg Asn Ala 
245 250 255 



Lys Ala Glu Glu Lys He Lys Gin Leu Gin Glu Phe Val Ala Arg Phe 
260 t 265 270 



Ser Ala Asn Ala Ser Lys Ser Arg Gin Ala Thr Ser Arg Lys Lys Met 
275 280 285 



Leu Asp Lys He Glu Leu Glu Glu He Val Pro Ser Ser Arg Lys Tyr 
290 295 300 



Pro Phe He Asn Phe Lys Ala Glu Arg Glu He Gly Asn Asp Leu Leu 
305 310 315 320 



Thr Val Glu Asn Leu Thr Val Lys He Asp Gly Glu Thr He Leu Asp 
325 330 335 



Asn He Ser Phe He Leu Arg Pro Asp Asp Lys Thr Ala Leu He Gly 
340 345 350 
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Gin Asn Asp lie Gin Thr Thr Ala Leu lie Arg Ala lie Met Gly Asp 
355 360 365 



lie Asp Tyr Glu Gly Thr Val Lys Trp Gly Val Thr Thr Ser Gin Ser 
370 375 380 



Tyr Leu Pro Lys Asp Asn Ser Ala Asp Phe Ala Gly Gly Glu Ser lie 
385 390 395 400 



Leu Asp Trp Leu Arg Gin Phe Ala Ser Lys Glu Glu Asp Asp Asn Thr 
405 410 415 



Phe Leu Arg Gly Phe Leu Gly Arg Met Leu Phe Ser Gly Asp Glu Val 
420 425 430 



Asn Lys Pro Val Asn Val Leu Ser Gly Gly Glu Lys Val Arg Val Met 
435 440 445 



Leu Ser Lys Leu Met Leu Leu Lys Ser Asn Val Leu Val Leu Asp Asp 
450 455 460 



Pro Thr Asn His Leu Asp Leu Glu Ser lie Ser Ser Leu Asn Asp Gly 
465 470 475 480 



Leu Lys Asn Phe Lys Glu Ser lie He Phe Ala Ser His Asp His Glu 
485 490 495 



Phe He Gin Thr Leu Ala Asn His He He Val Leu Ser Lys Asn Gly 
500 505 510 



Val He Asp Arg He Asp Glu Thr Tyr Asp Glu Phe Leu Glu Asn Ala 
515 520 525 



Glu Val Gin Ala Lys Val Lys Glu Leu Trp Lys Asp 
530 535 540 



<210> 421 

<211> 850 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 421 

Met Lys Ser Phe Leu Lys Thr Tyr Arg Thr Tyr Phe lie Ser Phe lie 
15 10 15 



lie Pro Val Val He Met Ser Gly Val Tyr Leu Ser Gin Ser He Tyr 
20 25 30 



Trp Asn Ser Asp Asn Ser Pro Leu Leu Gly Asp Gly Phe His Gin Tyr 
35 40 . 45 



Val He Phe Asp Val Ala Leu Arg Asn He Leu His Gly Asn Ser Asn 
50 55 60 



Leu Phe Tyr Thr Phe Thr Ser Gly Leu Gly Leu Asn Phe Tyr Ala Leu 
65 70 75 80 



Ser Ser Tyr Tyr Leu Gly Ser Phe Leu Ala Pro Leu Val Tyr Phe Phe 
85 90 95 



Asp Leu Thr Asn Met Pro Asp Ala He Tyr Leu Thr Thr Leu Leu Lys 
100 105 110 



Phe Gly Leu He Gly Leu Ser Thr Phe Phe Ser Leu Asn Lys Leu Phe 
115 120 125 



Gin Ser He Pro Gin lie Leu Lys Leu Ala Leu Ser Thr Ser Tyr Ala 
130 135 140 



Leu Met Ser Phe Thr Val Ser Gin Leu Glu He Lys Thr Trp Leu Asp 
145 150 155 160 



Val Phe He Leu He Pro Leu He He Thr Gly Leu His Leu Leu He 
165 170 175 



Thr Glu Lys Lys Leu Leu Leu Tyr Phe Thr Ser Leu Ser He Leu Phe 
180 185 190 



He Gin Asn Tyr Tyr Phe Gly Tyr Met Thr Val Leu Phe Leu He Phe 
195 200 205 



Trp Tyr Leu Cys Gin He Ser Trp Asp Phe Lys Thr Arg Lys Ser Ser 
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210 215 220 



Val Leu Asp Phe lie Val lie Ser Phe Leu Ala Gly Met Ala Ser Leu 
225 230 235 240 



lie Met Thr Leu Pro Thr Leu Phe Asp Leu Gin Thr His Gly Glu Lys 
245 250 255 

i 

Leu Thr Glu Val Thr Lys Phe Gin Thr Glu Ser Ser Trp Tyr Leu Asp 
260 265 270 



Leu Phe Ala Lys Gin Phe He Gly Ser Phe Asp Thr Thr Lys Tyr Gly 
275 280 285 



Ala lie Pro Met He Phe Val Gly Leu Phe Pro Phe He Leu Thr He 
290 295 300 



Leu Phe Phe Thr Leu Lys Ser He Lys Phe His Val Lys Leu He Tyr 
305 310 315 320 



Val He Phe Phe Ala Phe Leu He Ala Ser Phe Tyr He Glu Ala Leu 
325 330 335 



Asp Leu Phe Trp Gin Gly Met His Thr Pro Asn Met Phe Leu His Arg 
340 345 350 



Tyr Ala Trp He Phe Ser Thr Leu Leu He Tyr Thr Ala Ala Glu Val 
355 360 365 



Leu Lys Arg Leu Lys Glu Leu Lys Val Trp Asn Phe Leu Val Ser Leu 
370 375 380 . 



Phe Leu Val Val Ala Gly Phe Leu Ala Thr He Tyr Leu Lys Ser His 
385 . 39,0 395 400 



Tyr Ser Phe Leu Thr Asp Leu Asn He Leu Leu Thr Leu Glu Phe Leu 
405 410 415 



Val Val Tyr Ser Leu Leu Leu Leu Ala Val He Lys Lys Phe He Ser 
420 425 430 
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Val Asn Leu Phe Ala lie Leu He Ser Leu Phe He Leu Val Glu Met 
435 440 445 



Ser Leu Asn Ala Ser Ser Gin Met Asp Gly He Ala Lys Glu Trp Gly 
450 455 460 



Phe Ala Ser Arg Ser Ala Tyr Ser Arg Asp He Pro Ala Met Glu Ser 
465 470 475 480 



Phe Ser Thr Tyr He Gly Asn Gin Phe Thr Arg Thr Glu Lys Leu Gin 
485 490 495 



Thr Gin Thr Gly Asn Asp Ser Met Lys Phe Asn Tyr Asn Gly He Ser 
500 505 510 



Gin Phe Ser Ser Val Arg Asn Arg Ser Ser Ser Ser Thr Leu Asp Lys 
515 520 525 



Leu Gly Phe Lys Ser Ser Gly Thr Asn Leu Asn Leu Arg Tyr Ala Asn 
530 535 540 



Asn Ser He Leu Ala Asp Ser Leu Phe Gly He Gin Tyr Asn He Ser 
545 550 555 ** 560 



Asp Ser Pro He Asp Lys Tyr Gly Phe Lys Asp He Tyr Gin Lys Asp 
565 570 575 



Asn Leu Thr Leu Tyr Glu Asn Gin Tyr Ser Leu Pro He Ala Val Ala 
580 585 590 



Ser Gin Ser Val Tyr Asn Asp Val Lys Phe Asn Glu His Thr Leu Asp 
595 600 605 



Asn Gin Ala Ser Phe Leu Asn Gin Leu Ala Asn Val Asn Phe Asp Tyr 
610 615 620 



Phe Ser Pro He Pro Tyr Glu Lys Thr Glu Lys He Glu Asn Thr Asn 
625 630 635 640 



Asp Leu He Ser Val Thr Ser Ser Ser Asn Glu Asp Ala Ala He Gin 
645 650 655 
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Tyr Gin lie Glu Val Pro Glu Asn Ser Gin Val Tyr Leu Ser Phe lie 
660 665 670 



Asn Leu His Phe Ser Asn Asp Lys Gin Lys Lys Val Asp lie Leu Val 
675 680 685 



Asn Gly Glu Lys Lys Thr Phe Thr Thr Asp Asn Val Phe Ser Phe Phe 
690 695 700 



Asn Leu Gly Tyr Thr Lys Glu Lys Lys Thr Phe Asn He Asn Val Ser 
705 710 715 720 



Phe Pro Gly Asn Ser Gin Val Ser Phe Glu Ser Pro Thr Phe Tyr Arg 
725 730 735 



Leu Asp Thr Lys Thr Phe Thr Glu Ala He Gin Lys He Lys Glu Gin 
740 745 750 



Pro Val Thr Val Ser Thr Ser Lys Asn Lys Val Phe Ala Thr Tyr Asp 
755 760 765 



Val Gin Gin Asp Thr Ser He Phe Phe Thr He Pro Tyr Asp Lys Gly 
770 775 780 



Trp Ser Ala Tyr Gin Asp Gly Lys Lys He Glu He Lys Gin Ala Gin 
785 790 795 800 



Thr Gly Phe Met Lys Val Asp He Pro Lys Gly Lys Gly Thr He Thr 
805 810 815 



Leu Ser Phe He Pro Asn Gly Phe He Thr Gly Ala He Cys Ser Phe 
820 825 830 



Thr Ser Leu Leu Leu Phe Gly He Tyr Asn His Arg Arg Lys Ser Ser 
835 840 845 



Lys Ala 
850 



<210> 422 
<211> 250 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 422 

Met Lys Val Leu He Leu Glu Asp Val He Glu His Gin Val Arg Leu 
1 5 10. 15 



Glu Arg He Leu Asp Glu He Ser Lys Glu Ser Asn He Pro He Ser 
20 25 30 



Tyr Lys Thr Thr Gly Lys Val Arg Glu Phe Glu Glu Tyr He Glu Asn 
35 40 45 



Asp Glu Val Asn Gin Leu Tyr Phe Leu Asp He Asp He His Gly He 
50 55 60 



Glu Lys Lys Gly Phe Glu Val Ala Gin Leu He Arg His Tyr Asn Pro 
65 70 75 80 



Tyr Ala lie He Val Phe He Thr Ser Arg Ser Glu Phe Ala Thr Leu 
85 90 95 



Thr Tyr Lys Tyr Gin Val Ser Ala Leu Asp Phe Val Asp Lys Asp He 
100 105 110 



Asn Asp Glu Met Phe Lys Lys Arg He Glu Gin Asn He Phe Tyr. Thr 
115 120 125 



Lys Ser Met Leu Leu Glu Asn Glu Asp Val Val Asp Tyr Phe Asp Tyr 
130 135 140 



Asn Tyr Lys Gly Asn Asp Leu Lys He Pro Tyr His Asp He Leu Tyr 
145 150 155 160 



He Glu Thr Thr Gly Val Ser His Lys Leu Arg He He Gly Lys Asn 
165 170 175 



Phe Ala Lys Glu Phe Tyr Gly Thr Met Thr Asp He Gin Glu Lys Asp 
180 185 190 



Lys His Thr Gin Arg Phe Tyr Ser Pro His Lys Ser phe Leu Val Asn 
195 200 205 
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He Gly Asn He Arg Glu He Asp Arg Lys Asn Leu Glu He Val Phe 
210 215 220 



Tyr Glu Asp His Arg Cys Pro He Ser Arg Leu Lys He Arg Lys Leu 
225 230 235 240 



Lys Asp He Leu Glu Lys Lys Ser Gin Lys 
245 250 



<210> 423 
<211> 441 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 423 

Met Asp Leu Leu Gly Phe Gly Thr Val He Val His Phe Leu He He 
15 10 15 



Ser His Ser Tyr Arg Leu He Cys Lys Gly Arg lie Asn Arg Lys Glu 
20 25 30 



Leu Tyr Val Phe Gly Ala Tyr Thr Leu Leu Thr Glu He Val Leu Glu 
35 40 45 



Phe Ser Phe Tyr Leu Leu Tyr Leu Asp Lys He Gly He Glu Arg Phe 
50 55 60 



Leu Phe Pro Leu Gly Leu Tyr Ser Tyr Phe Arg Trp Met Lys Gin Tyr 
65 70 75 80 



Glu Arg Asp Arg Gly Leu Phe Leu Ser Leu Leu Leu Ser Leu Leu Tyr 
85 90 95 



Glu Ser Thr His Asn Phe Leu Ser Val He Phe Ser Ser He Thr Gly 
100 105 110 



Asp Asn Phe Val Leu Gin Tyr His Phe Pro Phe Phe Phe Val Val Thr 
115 120 125 



Val Leu Thr Tyr Phe Val Thr Leu Lys lie He Tyr Tyr Phe His Leu 
130 135 140 



-523- 



WO 02/083855 



PCT/US02/11524 



Glu Leu Ala Tyr Phe Asp Lys Asp Tyr Leu Tyr Pro Phe Leu Lys Lys 
145 150 155 160 



Val Phe Phe Ala Leu Leu Leu Leu His He Val Ser Phe Val Ser Asp 
165 170 175 



Met Val Ser Thr He Lys His Leu Asn Ser Phe Gly Ser He Leu Ser 
180 185 190 



Ser He Val Phe He Ser Leu Leu Leu Thr Phe Phe Ala Met Asn Ser 
195 200 205 



His Lys Val Gin Met Glu Lys Glu He Ala Leu Lys Gin Lys Lys Phe 
210 215 220 



Glu Gin Lys His Leu Gin Asn Tyr Thr Asp Glu He Val Gly Leu Tyr 
225 230 235 240 



Asn Glu He Arg Gly Phe Arg His Asp Tyr Ala Gly Met Leu Val Ser 
245 250 255 



Met Gin Met Ala He Asp Ser Gly Asn Leu Gin Glu He Asp Arg lie 
260 265 270 



Tyr Asn Glu Val Leu Val Lys Ala Asn His Lys Leu Arg Ser Asp Lys 
275 280 285 



Tyr Thr Tyr Phe Asp Leu Asn Asn He Glu Asp Ser Ala Leu Arg Ser 
290 295 300 



Leu Val Ala Gin Ser He Val Tyr Ala Arg Asn Asn Gly Val Glu Phe 
305 310 315 320 



Thr Leu Glu Val Lys Asp Thr He Thr Lys Leu Pro He Glu Leu Leu 
325 330 335 



Asp Leu Val Arg lie Met Ser Val Leu Leu Asn Asn Ala Val Glu Gly 
340 345 350 



Ser Ala Asp Ser Tyr Lys Lys Gin Met Glu Val Ala Val He Lys Met 
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355 360 365 



Glu Thr Glu Thr Val lie Val lie Gin Asn Ser Cys Lys Met Thr Met 
370 375 380 



Thr Pro Ser Gly Asp Leu Phe Ala Leu Gly Phe Ser Thr Lys Gly Arg 
385 390 395 " 400 



Asn Arg Gly Val Gly Leu Asn Asn Val Lys Glu Leu Leu Asp Lys Tyr 
405 410 415 



Asn Asn lie lie Leu Glu Thr Glu Met Glu Gly Ser Thr Phe Arg Gin 
420 425 430 



lie He Arg Phe Lys Arg Glu Phe Glu 
435 440 



<210> 424 

<211> 122 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 424 

Met Ser Lys Asn He Val Gin Leu Asn Asn Ser Phe He Gin Asn Glu 
1 5 10 15 



Tyr Gin Arg Arg Arg Tyr Leu Met Lys Glu Arg Gin Lys Arg Asn Arg 
20- 25 30 



Phe Met Gly Gly Val Leu He Leu He Met Leu Leu Phe He Leu Pro 
35 40 45 



Thr Phe Asn Leu Ala Gin Ser Tyr Gin Gin Leu Leu Gin Arg Arg Gin 
50 55 60 



Gin Leu Ala Asp Leu Gin Thr Gin Tyr Gin Thr Leu Ser Asp Glu Lys 
65 70 75 80 



Asp Lys Glu Thr Ala Phe Ala Thr Lys Leu Lys Asp Glu Asp Tyr Ala 
85 90 95 



Ala Lys Tyr Thr Arg Ala Lys Tyr Tyr Tyr Ser Lys Ser Arg Glu Lys 
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100 105 110 



Val Tyr Thr lie Pro Asp Leu Leu Gin Arg 
115 120 . 



<210> 425 
<211> 420 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 425 

Met Glu Glu Val Glu Val Ala Glu Val Lys Asn Ala Axg Val Ser Leu 
15 10 15 



Thr Gly Glu Lys Thr Lys Pro Met Lys Leu Ala Glu Val Thr Ser lie 
20 25 30 



Asn Val Asn Arg Thr Lys Thr Glu Met Glu Glu Phe Asn Arg Val Leu 
35 40 45 



Gly Gly Gly Val Val Pro Gly Ser Leu Val Leu He Gly Gly Asp Pro 
50 55 60 



Gly He Gly Lys Ser Thr Leu Leu Leu Gin Val Ser Thr Gin Leu Ser 
65 70 75 80 



Gin Val Gly Thr Val Leu Tyr Val Ser Gly Glu Glu Ser Ala Gin Gin 
85 90 95 



He Lys Leu Arg Ala Glu Arg Leu Gly Asp He Asp Ser Glu Phe Tyr 
100 105 110 



Leu Tyr Ala Glu Thr Asn Met Gin Ser Val Arg Ala Glu Val Glu Arg 
115 120 125 



He Gin Pro Asp Phe Leu He He Asp Ser He Gin Thr He Met Ser 
130 135 140 



Pro Glu He Ser Gly Val Gin Gly Ser Val Ser Gin Val Arg Glu Val 
145 150 155 160 



Thr Ala Glu Leu Met Gin Leu Ala Lys Thr Asn Asn He Ala He Phe 
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165 170 175 



lie Val Gly His Val Thr Lys Glu Gly Thr Leu Ala Gly Pro Arg Met 
180 185 190 



Leu Glu His Met Val Asp Thr Val Leu Tyr Phe Glu Gly Glu Arg His 
195 200 205 



His Thr Phe Arg lie Leu Arg Ala Val Lys Asn Arg Phe Gly Ser Thr 
210 215 220 



Asn Glu He Gly He Phe Glu Met Gin Ser Gly Gly Leu Val Glu Val 
225 230 235 240 



Leu Asn Pro Ser Gin Val Phe Leu Glu Glu Arg Leu Asp Gly Ala Thr 
245 250 255 



Gly Ser Ser He Val Val Thr Met Glu Gly Thr Arg Pro He Leu Ala 
260 265 270 



Glu Val Gin Ala Leu Val Thr Pro Thr Met Phe Gly Asn Ala Lys Arg 
275 280 285 



Thr Thr Thr Gly Leu Asp Phe Asn Arg Ala Ser Leu He Met Ala Val 
290 295 300 



Leu Glu Lys Arg Ala Gly Leu Leu Leu Gin Asn Gin Asp Ala Tyr Leu 
305 310 315 320 



Lys Ser Ala Gly Gly Val Lys Leu Asp Glu Pro Ala He Asp Leu Ala 
325 330 335 

Val Ala Val Ala He Ala Ser Ser Tyr Lys Asp Lys Pro Thr Asn Pro 
340 345 350 

Gin Glu Cys Phe Val Gly Glu Leu Gly Leu Thr Gly Glu lie Arg Arg 
355 360 365 



Val Asn Arg He Glu Gin Arg He Asn Glu Ala Ala Lys Leu Gly Phe 
370 375 380 
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Thr Lys lie Tyr Val Pro Lys Asn Ser Leu Thr Gly lie Thr Leu Pro 
385 390 395 400 



Lys Glu lie Gin Val lie Gly Val Thr Thr lie Gin Glu Val Leu Lys 
405 410 415 



Lys Val Phe Ala 
420 



<210> 426 

<211> 207 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 426 

Met Pro Lys Lys Val Leu He Leu Ser Leu Leu Gly Gly Met Phe Leu 
1 5 10 15 



Ser Gly Trp Leu Ser Ser Phe Ala Asn Thr Tyr He His Asp Leu Leu 
20 25 30 



Gly Val Leu Phe Pro Asp Ser Pro Phe Leu Asn Ala Phe Glu Ser Ala 
35 40 45 



He Ala Ala Pro Leu Val Glu Glu Pro Leu Lys Leu Leu Ser Leu Val 
50 55 60 



Phe Val Leu Ala Leu He Pro Val Arg Lys Leu Lys Ser Leu Phe Leu 
65 70 75 80 



Leu Gly He Ala Ser Gly Leu Gly Phe Gin Met He Lys Asp He Gly 
85 90 95 



Tyr He Arg Thr Asp Leu Pro Glu Gly Phe Asp Phe Thr He Ser Arg 
100 105 110 



He Leu Glu Arg He He Ser Gly He Ala Ser His Trp Thr Phe Ser 
115 120 125 



Gly Leu Ala Val Val Gly Val Tyr Leu Leu Tyr Arg Ala Tyr Lys Gly 
130 135 140 
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Gin Lys Val Gly Lys Lys Gin Gly Leu He Phe Leu Gly Leu Ala Leu 
145 150 155 160 



Gly Thr His Phe Leu Phe Asn Ser Pro Phe Val Glu Leu Glu Thr Glu 
165 170 175 



Leu Pro Leu Ala He Pro Val Val Thr Ala He Ala Leu Tyr Gly Phe 
180 185 190 



Tyr His Ala Tyr Cys Phe Val Glu Lys His Asn Glu Leu Met Thr 
195 200 205 



<210> 427 

<211> 717 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 427 

Met Lys Phe Gly Lys Arg His Tyr Arg Pro Gin Val Asp Gin Met Asp 
1 5 10 15 ■ 



Cys Gly Val Ala Ser Leu Ala Met Val Phe Gly Tyr Tyr Gly Ser Tyr 
20 25 30 



Tyr Phe Leu Ala His Leu Arg Glu Leu Ala Lys Thr Thr Met Asp Gly 
35 40 45 



Thr Thr Ala Leu Gly Leu Val Lys Val Ala Glu Glu He Gly Phe Glu 
50 55 60 



Thr Arg Ala He Lys Ala Asp Met Thr Leu Phe Asp Leu Pro Asp Leu 
65 70 75 80 



Thr Phe Pro Phe Val Ala His Val Leu Lys Glu Gly Lys Leu Leu His 
85 90 95 



Tyr Tyr Val Val Thr Gly Gin Asp Lys Asp Ser He His He Ala Asp 
100 105 110 



Pro Asp Pro Gly Val Lys Leu Thr Lys Leu Pro Arg Glu Arg Phe Glu 
115 120 125 
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Glu Glu Trp Thr Gly Val Thr Leu Phe Met Ala Pro Ser Pro Asp Tyr 
130 135 140 



Lys Pro His Lys Glu Gin Lys Asn Gly Leu Leu Ser Phe He Pro He 
145 150 155 160 

N Leu Val Lys Gin Arg Gly Leu He Ala Asn He Val Leu Ala Thr Leu 
165 170 175 



Leu Val Thr Val He Asn He Val Gly Ser Tyr Tyr Leu Gin Ser He 
180 185 " 190 



He Asp Thr Tyr Val Pro Asp Gin Met Arg Ser Thr Leu Gly He He 
195 200 205 



Ser He Gly Leu Val He Val Tyr He Phe Gin Gin He Leu Ser Tyr 
210 215 220 



Ala Gin Glu Tyr Leu Leu Leu Val Leu Gly Gin Arg Leu Ser He Asp 
225 230 235 240 



Val He Leu Ser Tyr He Lys His Val Phe His Leu Pro Met Ser Phe 
245 250 255 



Phe Ala Thr Arg Arg Thr Gly Glu He Val Ser Arg Phe Thr Asp Ala 
260 265 270 



Asn Ser He He Asp Ala Leu Ala Ser Thr He Leu Ser He Phe Leu 
275 280 285 



Asp Val Ser Thr Val Val lie He Ser Leu Val Leu Phe Ser Gin Asn 
290 295 300 



Thr Asn Leu Phe Phe Met Thr Leu Leu Ala Leu Pro He Tyr Thr Val 
305 310 315 320 



He He Phe Ala Phe Met Lys Pro Phe Glu Lys Met Asn Arg Asp Thr 
325 , 330 335 



Met Glu Ala Asn Ala Val Leu Ser Ser Ser He He Glu Asp He Asn 
340 345 350 
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Gly lie Glu Thr He Lys Ser Leu Thr Ser Glu Ser Gin Arg Tyr Gin 
355 360 365 



Lys He Asp Lys Glu Phe Val Asp Tyr Leu Lys Lys Ser Phe Thr Tyr 
370 375 380 



Ser Arg Ala Glu Ser Gin Gin Lys Ala Leu Lys Lys Val Ala His Leu 
385 390 395 400 



Leu Leu Asn Val Gly He Leu Trp Met Gly Ala Val Leu Val Met Asp 
405 410 415 



Gly Lys -Met Ser Leu Gly Gin Leu He Thr Tyr Asn Thr Leu Leu Val 
420 425 430 



Tyr Phe Thr Asn Pro Leu Glu Asn lie He Asn Leu Gin Thr Lys Leu 
435 440 445 



Gin Thr Ala Gin Val Ala Asn Asn Arg Leu Asn Glu Val Tyr Leu Val 
450 455 460 



Ala Ser Glu Phe Glu Glu Lys Lys Thr Val Glu Asp Leu Ser Leu Met 
465 470 475 480 



Lys Gly Asp Met Thr Phe Lys Gin Val His Tyr Lys Tyr Gly Tyr Gly 
485 490 495 



Arg Asp Val Leu Ser Asp He Asn Leu Thr Val Pro Gin Gly Ser Lys 
500 505 510 



Val Ala Phe Val Gly He Ser Gly Ser Gly Lys Thr Thr Leu Ala Lys 
515 520 525 



Met Met Val Asn Phe Tyr Asp Pro Ser Gin Gly Glu He Ser Leu Gly 
530 535 540 



Ser Val Asn Leu Asn Gin He Asp Lys Lys Ala Leu Arg Gin Tyr He 
545 550 555 560 



Asn Tyr Leu Ser Gin Gin Pro Tyr Val Phe Asn Gly Thr He Leu Glu 
565 570 575 
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Asn Leu Leu Leu Gly Ala Lys Glu Gly Thr Thr Gin Glu Asp lie Leu 
580 585 590 



Arg Ala Val Glu Leu Ala Glu lie Arg Glu Asp lie Glu Arg Met Pro 
595 600 605 



Leu Asn Tyr Gin Thr Glu Leu Thr Ser Asp Gly Ala Gly He Ser Gly 
610 615 620 



Gly Gin Arg Gin Arg He Ala Leu Ala Arg Ala Leu Leu Thr Asp Ala 
625 630 635 640 



Pro Val Leu He Leu Asp Glu Ala Thr Ser Ser Leu Asp He Leu Thr 
645 650 655 



Glu Lys Arg He Val Asp Asn Leu He Ala Leu Asp Lys Thr Leu He 
660 665 670 



Phe He Ala His Arg Leu Thr He Ala Glu Arg Thr Glu Lys Val Val 
675 680 685 



Val Leu Asp Gin Gly Lys He Val Glu Glu Gly Lys His Ala Asp Leu 
690 695 700 



Leu Ala Gin Gly Gly Phe Tyr Ala His Leu Val Asn Ser 
705 710 715 



<210> 428 

<211> 319 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 428 

Met Asp He Lys He Lys Arg Glu Glu He Met Lys Lys Phe Ser Lys 
1 5 10 15 



Thr Leu Arg Asp Asn Trp He Phe Leu Leu Met Val Leu Pro Gly Ala 
20 25 30 



Leu Trp Leu He Leu Phe Phe Tyr He Pro Val Phe Gly Asn Val Val 
35 40 45 
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Ala Phe Lys Asp Tyr His Met Thr Ser Asn Gly Phe lie Asp Ser lie 
-50 55 60 



lie Asn Ser Lys Trp Val Gly Leu Asp Asn Phe Arg Phe Leu Phe Ser 
65 70 75 80 



Ser Arg Asp Ala Phe lie lie Thr Arg Asn Thr Val Leu Tyr Asn Leu 
85 90 95 



Gly Phe lie Phe Leu Gly Leu Val Val Ser Val Gly lie Ala He He 
100 105 110 



Leu Ser Glu Leu Arg Ser Lys Arg Met Val Lys He Phe Gin Thr Ser 
115 120 125 ' 



Met Leu Phe Pro Tyr Phe Leu Ser Trp Val He He Ser Phe Phe Thr 
130 135 140 



Asp Ala Phe Leu Asn He Asp Lys Gly Val Phe Asn His Leu Leu Glu 
145 150 155 160 



Ser Leu Gly Leu Lys Glu Val Asn Phe Tyr Ala Asp Leu Gly He Trp 
165 170 175 



Pro Tyr Leu Leu Leu Phe Leu Gly He Trp Lys Gly Phe Gly Tyr Ser 
180 185 190 



Ser Val Met Tyr Tyr Ala Thr He Met Gly He Asp Pro Thr Tyr Tyr 
195 200 205 



Glu Ala Ala Thr Val Asp Gly Ala Ser Lys Trp Gin Arg He Arg Asn 
210 215 220 



Val Thr He Pro Gin Leu Thr Pro Leu Val Thr Val Leu Thr He Leu 
225 230 235 240 



Ala Val Gly Asn He Phe Arg Ala Asp Phe Gly Leu Phe Tyr Gin He 
245 250 255 



Pro His Asn Ala Gly Gin Leu Tyr Asn Val Thr Asn Val Leu Asp Val 



-533- 



WO 02/083855 



PCT/US02/11524 



260 ' - 265 270 



Tyr Val Phe Asn Gly Leu Thr Gin Thr Ala Asp lie Gly Met Ala Ala 
275 280 285 



Ala Ala Gly Leu Tyr Gin Ser Val Val Gly Leu lie Leu Val lie Leu 
290 295 300 



Ser Asn Leu Leu Ala Arg Arg Val Asp Pro Asn Ser Ala Leu Phe 
305 310 315 



<210> 429 
<211> 388 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 429 

Met Lys Lys Gin Ser Leu Phe Phe Val Pro Gly He He Leu He Gly 
15 10 15 



Val Ser Leu Arg Thr Pro Phe Thr Val Leu Pro He He Leu Gly Asn 
20 25 30 



He Ser Gin Gly Leu Glu Val Glu Val Ser Ser Leu Gly Val Leu Thr 
35 40 45 



Ser Leu Pro Leu Leu Met Phe Thr Leu Phe Ser Pro Phe Ser Thr Gin 
50 55 60 



Leu Ala Gin Lys He Gly Leu Glu His Leu Phe Thr Tyr Ser Leu Phe 
65 70 75 80 



Phe Leu Thr He Gly Ser Leu He Arg Leu He Asn Leu Pro Leu Leu 
85 90 95 



Tyr Leu Gly Thr Leu Met Val Gly Ala Ser Val Ala Val He Asn Val 
100 105 110 



Leu Leu Pro Ser Leu He Gin Ala Asn Gin Pro Lys Lys He Gly Phe 
115 120 125 



Leu Thr Thr Leu Tyr Val Thr Ser Met Gly He Ala Thr Ala Leu Ala 
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130 135 140 



Ser Tyr Leu Ala Val Pro lie Thr Gin Ala Ser Ser Trp Lys Gly Leu 
145 150 155 160 



He Leu Leu Leu Thr Leu Leu Cys Leu Ala Thr Phe Leu Val Trp Leu 
165 170 175 



Pro Asn His Arg Tyr Asn His Arg Leu Ala Pro Gin Thr Lys Gin Lys 
180 185 190 



Ser Gin He Lys Val Met Arg Asn Lys Gin Val Trp Ala He He He 
195 200 205 



Phe Ser Gly Phe Gin Ser Leu He Phe Tyr Thr Val Met Thr Trp Leu 
210 215 220 



Pro Thr Met Ser He His Ala Gly Leu Ser Ser His Glu Ala Gly Leu 
225 230 235 240 



Leu Thr Ser He Leu Ser Leu He Ser He Pro Phe Ser Met Thr He 
245 250 255 



Pro Ser Leu Thr Thr Ser Leu Ser Thr Arg Asn Arg Gin Leu Met Leu 
260 265 270 



Thr Leu Val Ser Leu Ala Gly Val Val Gly He Ser Met Leu Phe Phe 
275 280 285 



Pro He Asn Asn Phe He Tyr Trp Leu Ala He His Leu Leu He Gly 
290 295 300 



Thr Ala Thr Ser Ala Leu Phe Pro Tyr Leu Met Val Asn Phe Ser Leu 
305 310 315 320 



Lys Thr Ser Ala Pro Glu Lys Thr Ala Gin Leu Ser Gly Leu Ser Gin 
325 330 335 



Thr Gly Gly Tyr He Leu Ala Ala Phe Gly Pro Thr Leu Phe Gly Tyr 
340 345 350 
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Ser Phe Asp Leu Phe His Ser Trp Val Pro Ser Val Ala Ala Leu Leu 
355 360 365 



Leu lie Asp lie Leu Met Thr Val Ala Leu Phe Thr Val Asp Arg Ala 
370 375 380 



Asp Lys He Leu 
385 



<210> 430 
<211> 150 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 430 

Met Asp Phe Leu Phe Ala Ala Gly Ala Phe Gly Leu Val He Ala Asn 
15 10 15 



Asn Ala Ser He Ser Gly Ala Glu Gly Gly Cys Gin Ala Glu Val Gly 
20 25 30 



Ser Ala Ser Ala Met Ser Ala Ala Ala Leu Thr Leu Ala Ala Gly Gly 
35 40 45 



Thr Pro Tyr Gin Ala Ser Gin Ala He Ala Phe Val He Lys. Asn Met 
50 55 60 



Leu Gly Leu He Cys Asp Pro Val Ala Gly Leu Val Glu Val Pro Cys 
65 70 75 80 



Val Lys Arg Asn Ala Met Gly Ala Ser Phe Ala Phe He Ala Ala Asp 
85 90 95 



Met Ala Leu Ala Gly He Glu Ser Lys lie Pro Val Asp Glu Val He 
100 105 110 



Asp Ala Met Tyr Gin Val Gly Ala Ser Met Pro Thr Ala Phe Arg Glu 
115 120 125 



Thr Ala Glu Gly Gly Leu Ala Thr Thr Pro Thr Gly Arg Arg Leu Gin 
130 135 140 



-536- 



WO 02/083855 



PCT7US02/11524 



Lys Glu lie Phe Gly Glu 
145 150 

<210> 431 

<211> 663 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 431 
cxcraacit" a rrt" t" 

yyaay <— ci y l. u 


f t-a t*rraa t* a t* 


cty t_-ciy u del i— u. 


ggtttggggc 


atgttgggct 


y gec cacgeg 


o U 


l— LCIU L.CL L- L. L.y 


K^a ut. ucidct Uu 


uctctcty u ty u i— 


gcatatgata 


tagattctgt 


aaaaataaat 


ion 


aatttaaaaa 


agggcattct 


tccatctaaa 


aatgaagagc 


ttatgaagtt 


tttttgegag 


180 


aataacttaa 


atattacttt 


ttttgataca 


ttttctgaaa 


ttaaaaataa 


tattgattat 


240 


tatattattg 


cgcttccgac 


agattatgat 


gagaaaattg gtagttttaa 


tacatatgaa 


300 


atcgaacaaa 


cggtatcgaa 


gattctgagg 


gtaaaaccta 


atggaaagat 


tattttaaag 




tcaacagttc 


cgatcggctt 


ttcaaacaaa 


ttaaaaaggc 


tgtttgatac 


aaaaaatatc 


420 


atttttgtcc 


ctgaattttt 


gagagaaggt 


tgttctatat 


atgataattt 


atatccaagt 


480 


cgcatagttg 


ttggagatga 


gacagttgaa 


ggaagaaaaa 


ttgcagagtt 


gttcctttcg 


540 


attagtactc 


atagtactgc 


caatattaaa 


aatgttatgt 


tagtttctcc 


tactgaagca 


600 


gaagcaatta 


agcttttttc 


taacacattc 


ttagctctcc 


gtgttgcttt 


tttaatgaac 


660 


tag 












663 


<210> 432 
<211> 708 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 432 
aaaatggttc 


taagaggagt tcctatgtct caaattgatc tacaaaaatt 


aactaagaaa 


60 


aaccaagagt 


ttgtccacat 


tgctacccaa 


caattcatca 


aagatgggaa 


aacagacget 


120 


gaaatccaga 


ctatttttga 


ggaagtcatt 


ccccaaatcc 


ttgaggagca 


atctaaaggt 


180 


acaactgccc 


gttccctata 


cggcgcacca 


actcattggg 


ctcatagctt 


cactgtcaaa 


240 


gagcagtacg 


aaaaagagca 


tccaaaagaa 


aatgatgacc 


caaaactgat 


gattatggac 


300 


tcagctcttt 


tcatcactag 


cctctttgcc 


cttgtcagcg ccctcacaac 


ettctttgeg 


360 


gcagaccaag ctttcggcta 


tggattgatt 


actcttctat 


tagttggact 


ggttggtgga 


420 
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tttgccttct 


acttgatgta ctactttgtt 


taccaatact 


atggaccaga 


tatggatcgc 


480 


agtcaacgtc 


cacctttctg gaaatctgta 


ctagttatcc 


tagcttctat 


gttcctttgg 


540 


ttgcttgtct 


tctttgcaac aagcttccta 


ccagctagcc 


ttaacccagt 


actggatcca 


600 


ttgccactag 


ctattattgg agcagccctc 


ctagcccttc 


gcttctatct 


caagaaacgc 


660 


ttgaatatcc 


gtagtgcaag tgcaggacca 


acacgctatc 


aagaataa 




708 



<210> 433 

<211> 960 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 433 



aaaaaaataa 


crcrcrafcafccraa 


d\_c*.a.y L L> L L> L> 




uaau LyaaL u 


CaaagayauC 


OU 


era t a cere 1 1 a 


aa nncrcrcrt" a c 






ft r-r a rhraana 
v-ya*- i~ cXdctci 


UgaatCaCLC 


xz u 


gaaatcgeca 


acaccttcga 


tattgatatt 


gctgaccttc 


gagcaccgct 


egatgeggaa 


180 


gaaatgtctc 


gtattaccat 


tgaagacgag 


tataccctga 


ttategtaga 


cgtgccggtc 


240 


aeggaggaaa 


gaaataaccg 


cacctactac 


gtaaccatcc 


cgcttggtat 


tatcatcact 


300 


gaggaaacca 


ttatcactac 


gtgtttggaa 


ccactacctg 


tccttgatgt 


ctttatcaac 


360 


cgtcgattgc 


gtaatttcta 


taccttcatg 


cgttcacgtt 


ttatctttca 


aattctttat 


420 


cgcaatgcag 


agctttacct 


aacagccctt 


cgttcaatcg 


acegcaagag 


tgaacaaatc 


480 


gaaagtcaac 


tgeatcaate 


aactegtaat 


gaagaattga 


tt gage teat 


ggaattggaa 


540 


aaaactatcg 


tctatttcaa 


ggcctccctc 


aaaacaaatg 


agegegtgat 


taagaaattg 


600 


accagttcaa 


ccagcaatat 


caagaaatac 


cttgaggacg 


aagacctget 


tgaagacacc 


660 


ctgattgaaa 


cccaacaggc 


catcgagatg 


gcagatattt 


atggaaacgt 


ettgeattet 


720 


atgacagaga 


cctttgcctc 


tatcatttct 


aacaaccaga 


acaacatcat 


gaaaaccttg 


780 


gcccttgtga 


ccatcgtcat 


gtccatccca 


accatggtct 


tttctgecta 


egggatgaac 


840 


tttaaggata 


atgaaatccc 


ectaaaegga 


gagecaaatg 


ccttctggtt 


aatcgtcttt 


900 


ategectttg 


ctatgagtgt 


ctcgctcact 


ctctatctca 


tccataaaaa 


atggttctaa 


960 



<210> 434 

<211> 330 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 434 
atagacgaaa 


aggagaaaaa 


gatggcaaac 


aaaaaaatcc 


gtatccgttt 


gaaagcttac 


60 


gaacaccgta 


cgcttgacac 


agcggctgca 


aaaatcgtag 


aatcagctac 


tcgtacaggt 


120 


gcacaagttg cgggtccaat 


cccacttcca 


actgaacgta 


gcctctacac 


aatcattcgt 


180 


gcgactcaca 


aatacaaaga 


ctctcgcgaa 


caatttgaaa 


tgcgtacaca 


caaacgtttg 


240 


atcgatatcg 


ttaacccaac 


tcaaaaaaca 


gttgatgcct 


tgatgaaatt 


ggatcttcca 


300 


agtggtgtaa 


acgtagaaat 


caaactttaa 










<210> 435 
<211> 645 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 435 
aaaaggaact 


attttctcat 


gacaaaagga 


atcttaggga 


aaaaagtggg 


aatgactcaa 


60 


atcttcactg 


aagctggcga attgatccct 


gtaacagtta 


ttgaagcaac 


tccaaacgtt 


120 


gttcttcaag 


ttaaaactgt 


tgaaacagac 


ggatacaacg 


ctatccaagt 


tggtttcgat 


180 


gacaaacgcg 


aagtattgag 


caacaaacct 


gctaaaggac 


atgtagcgaa 


agctaacacg 


240 


gctcctaagc 


gcttcattcg 


tgaattcaaa 


aacgttgaag 


gcttggaagt 


tggtgctgaa 


300 


attacagttg 


aaacattcgc 


agctggagac 


gttgttgacg 


taacgggtac 


ttctaaaggt 


360 


aaaggtttcc 


aaggtgttat 


caaacgccac 


ggacaatcac 


gtggaccaat 


ggctcacggt 


420 


tctcgttacc 


accgtcgtcc 


aggttctatg 


gggcctgttg 


cacctaaccg 


cgtattcaaa 


480 


ggtaaaaacc 


ttgcaggacg 


tatgggtggc 


gaccgcgtaa 


caattcaaaa 


ccttgaagtt 


540 


gtacaagttg 


ttccagaaaa gaacgttatc 


cttatcaaag 


gtaacgtacc 


aggtgctaag 


600 


aaatctctta 


tcactatcaa 


atcagcagtt 


aaa crc t era t a 


aataa 




J 


<210> 436 
<211> 645 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 436 
agaaagggga 


aatcagtcac 


aatggcaaac 


gtaacattat 


ttgaccaaac 


tggtaaagaa 


60 


gctggccaag 


ttgttcttag 


cgatgcagta 


tttggtatcg 


aaccaaatga 


atcagttgtg 


120 


tttgatgtaa 


tcatcagcca 


acgcgcaagc 


cttcgtcaag 


gaacacacgc 


tgttaaaaac 


180 
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cgctctgcag tatcaggtgg tggacgcaaa ccatggcgtc aaaaaggaac tggacgtgct 240 

cgtcaaggtt ctatccgctc accacaatgg cgtggtggtg gtgttgtctt cggaccaact 300 

ccacgttcat acggctacaa acttccacaa aaagttcgtc gcctagctct taaatcagtt 360 

tactctgaaa aagttgctga aaacaaattc gtagctgtag acgctctttc atttacagct 420 

ccaaaaactg ctgaatttgc aaaagttctt gcagcattga gcatcgattc taaagttctt 480 

gttatccttg aagaaggaaa tgaattcgca gctctttcag ctcgtaacct tccaaacgtg 540 

aaagttgcaa ctgctacaac tgcaagtgtt cttgacatcg caaatagcga caaacttctt 600 

gtcacacaag cagctatctc taaaatcgag gaggttcttg cataa 645 

<210> 437 
<211> 318 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 437 

aatcgaggag gttcttgcat aatgaatttg tatgatgtta tcaaaaaacc tgtcatcact 60 

gaaagctcaa tggctcaact tgaagcagga aaatatgtat ttgaagttga cactcgtgca 120 

cacaaacttt tgatcaagca agctgttgaa gctgctttcg aaggtgttaa agttgccaat 180 

gttaacacaa tcaacgtaaa accaaaagct aaacgtgttg gacgttacac tggttttact 240 

aacaaaacta aaaaagctat catcacactt acagctgatt ctaaagcaat cgagttgttt 3 00 

gctgctgaag ctgaataa 318 

<210> 438 
<211> 846 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 438 

ggaggaaata tcgtgggaat tcgtgtttat aaaccaacaa caaacggtcg ccgtaatatg 60 

acttctttgg atttcgctga aatcacaaca agcactcctg aaaaatcatt gcttgttgca 120 

ttgaagagca aggctggtcg taacaacaac ggtcgtatca cagttcgtca ccaaggtggt 180 

ggacacaaac gtttctaccg tttggttgac ttcaaacgta ataaagacaa cgttgaagca 240 

gttgttaaaa caatcgagta cgatccaaac cgttctgcaa acatcgctct tgtacactac 300 

actgacggtg tgaaagcata catcatcgct ccaaaaggtc ttgaagtagg tcaacgtatc 360 

gtttcaggtc cagaagcaga tatcaaagtc ggaaacgctc ttccacttgc taacatccca 420 
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gttggtactt 


tgattcacaa catcgagttg 


aaaccaggtc 


gtggtggtga 


attggtacgt 


480 


gctgctggtg 


catctgctca agtattgggt 


tctgaaggta 


aatatgttct 


tgttcgtctt . 


540 


caatcaggtg 


aagttcgtat gattcttgga 


acttgccgtg 


ctacagttgg 


tgttgtcgga 


600 


aacgaacaac 


atggacttgt aaaccttggt 


aaagcaggac 


gtagccgttg 


gaaaggtatc 


660 


cgcccaacag 


ttcgtggttc tgtaatgaac 


cctaacgatc 


acccacacgg 


tggtggtgaa 


720 


ggtaaagcac 


cagttggtcg taaagcacca 


tctactccat 


crCTcrcrcaaacc 


tcrctcttcrcrt 


780 


cttaaaactc 


gtaacaagaa agcgaaatct 


gacaaactta 


tcgttcgtcg 


tcgcaacgag 


840 


aaataa 










846 


<210> 439 
<211> 366 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 439 
gcaactagta 


aatccgcc.ag ctcggtagcg 


ctccatagga 


gtgcaagccg 


ctgtggtaca 


60 


acatttaaag gagaaaatat aaaaatggga 


cgcagtctta 


aaaaaggacc 


tttcgtcgat 


120 


gagcatttga 


tgaaaaaagt tgaagctcaa 


gctaacgacg 


aaaagaaaaa 


agttattaaa 


180 


acttggtcac 


gtcgttcaac gatcttccca 


agtttcattg 


gttacactat 


tgcagtttat 


240 


gacggacgta 


aacacgtacc tgtttacatc 


caagaagaca 


tggtaggcca 


caaacttggt 


300 


gaatttgcac 


caactcgtac ttacaaaggt 


cacgctgcag 


acgacaagaa 


aacacgtaga 


360 


aaataa 










366 


<210> 440 
<211> 345 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 440 
atggcagaaa 


ttacttcagc taaagcaatg 


gctcgtacag 


tacgtgtttc 


acctcgtaaa 


60 


tcacgtcttg 


ttcttgataa catccgtggt 


aaaagcgtag 


ccgatgcaat 


cgcaatcttg 


120 


acattcactc 


caaacaaagc tgctgaaatc 


atcttgaaag 


ttttgaactc 


agctgtagct 


180 


aacgctgaaa 


acaactttgg tttggataaa 


gctaacttgg 


tagtatctga 


agcattcgca 


240 


aacgaaggac 


caactatgaa acgtttccgt 


ccacgtgcga 


aaggttcagc 


ttcaccaatc 


300 
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aacaaacgta cagctcacat cactgtagct gttgcagaaa aataa 345 

<210> 441 

<211> 666 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 441 



ggaggtaaaa 


tcgtgggtca 


aaaagtacat 


ccaattggta 


tgcgtgtcgg 


catcatccgt 


60 


gattgggatg 


ccaaatggta 


tgctgaaaaa 


gaatacgcgg 


attaccttca 


tgaagatctt 


120 


gcaatccgta 


aattcgttca 


aaaagaactt 


gctgacgcag 


cagtttcaac 


tattgaaatc 


180 


gaacgcgcag 


taaacaaagt 


taacgtttca 


cttcacactg 


ctaaaccagg 


tatggttatc 


240 


ggtaaaggtg 


gtgctaacgt 


tgatgcactc 


cgtgcaaaac 


ttaacaaatt 


gactggaaaa 


300 


caagtacaca 


tcaacatcat 


cgaaatcaaa 


caacctgatt tggatgctca 


ccttgtaggt 


360 


gaaggaattg 


ctcgtcaatt 


ggagcaacgt 


gttgctttcc 


gtcgtgcaca 


aaaacaagca 


420 


atccaacgtg 


caatgcgtgc 


tggagctaaa 


ggaatcaaaa 


ctcaagtatc 


aggtcgtttg 


480 


aacggtgcag 


atatcgcccg 


tgctgaagga 


tactctgaag 


gaactgttcc 


gcttcacaca 


540 


cttcgtgcag 


atatcgatta 


cgcttgggaa 


gaagcagata 


ctacatacgg 


taaacttggt 


600 


gttaaagtat 


ggatctaccg 


tggtgaagtt 


cttccagctc 


gtaaaaacac 


taaaggaggt 


660 


aaataa 












666 



<210> 442 

<211> 384 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 442 



aaggagaaaa 


ctgaaatgat 


tcaaacagaa 


actcgtttga aagtcgcaga 


caacagcggt 


60 


gctcgcgaaa 


tcttgactat 


caaagttctt 


ggtggttcag gacgtaaatt 


tgcaaacatc 


120 


ggtgatgtta 


tcgtggcatc 


tgtaaaacaa 


gctactcctg gtggtgcggt 


taaaaaaggt 


180 


gacgttgtta 


aagcagttat 


cgttcgtact 


aaatcaggtg ctcgtcgtgc 


tgatggttca 


240 


tacatcaaat 


ttgacgaaaa 


cgcagcagtt 


atcatccgtg aagacaaaac 


tcctcgcgga 


300 


acacgtatct 


ttggcccagt 


tgcacgtgaa 


ttgcgtgaag gtggcttcat 


gaagatcgtg 


360 


tcacttgctc 


cagaagtact 


ttaa 






384 
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<210> 443 
<211> 327 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 443 

gaaaaatcaa ggagaaacct aatgtttgta aaaaaaggcg acaaagttcg cgtaatcgct 60 
ggtaaagata agggaacaga agctgttgtc cttactgccc ttccaaaagt aaacaaagtt 120 
atcgttgaag gtgttaacat tgttaagaaa caccaacgtc caactaacga gcttcctcaa 180 
ggtggtatca tcgagaaaga agcagctatc cacgtatcaa acgttcaagt tttggacaaa 240 
aatggtgtag ctggtcgtgt tggatacaaa tttgtagacg gtaaaaaagt tcgctacaac 300 
aaaaaatcag gcgaagtgct tgattaa 327 

<210> 444 

<211> 570 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 444 



ttaatcacga 


aggaaaggag 


aagtataatg 


gcaaatcgtt taaaagaaaa 


atatcttaat 


60 


gaagtagttc 


ctgctttgac 


agaacaattc 


aactactcat cagtgatggc 


tgtgcctaaa 


120 


gtagataaga 


ttgttttgaa 


catgggtgtt 


ggtgaagctg tatcaaacgc 


taaaagcctt 


180 


gaaaaagctg 


ctgaagaatt 


ggcacttatc 


tcaggtcaaa aaccacttat 


cactaaagct 


240 


aaaaaatcaa 


tcgccggctt 


ccgtcttcgt 


gaaggtgttg cgatcggtgc 


aaaagttacc 


300 


cttcgtggtg 


aacgtatgta 


cgaattcttg 


gataaattgg tatcagtttc 


acttccacgt 


360 


gtacgtgact 


tccacggtgt 


cccaacaaaa 


tcatttgatg gacgcgggaa 


ctacacactt 


420 


ggtgtgaaag 


aacaattaat 


cttcccagaa 


atcaacttcg atgacgttga 


caaaactcgt 


480 


ggtcttgaca 


tcgttatcgt 


aacaactgct 


aacactgacg aagagtcacg 


tgcattgctt 


540 


acaggccttg 


gaatgccttt 


tgcaaaataa 






570 



<210> 445 
<211> 414 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 445 

gaggagaaaa acaaaatggt tatgactgac ccaatcgcag acttcctaac tcgtattcgt 60 
aatgctaacc aagctaaaca cgaagtactt gaagtacctg catcaaacat caaaaaaggg 120 
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attgctgaaa tccttaaacg cgaaggtttt 


gtaaaaaacg 


ttgaaatcat tgaagatgac 


180 


aaacaaggcg 


tcatccgtgt 


atttcttaaa 


tacggaccaa 


atggtgagaa agttatcact 


240 


aacttgaaac 


gtgtttctaa 


accaggactt 


cgtgtctaca 


aaaaacgtga agaccttcca 


300 


aaagttctta 


acggacttgg 


aattgccatc 


ctttcaactt 


ctgaaggttt gcttactgat 


360 


aaagaagcac 


gccaaaagaa 


tgttggtggt 


gaggttatcg 


cttacgtttg gtaa 


414 



<210> 446 
<211> 552 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 446 

caggagaaaa taaacatgtc acgtattggt aataaagtta tcgtgttgcc tgctggtgtt 60 

gaactcgcta acaatgacaa cgttgtaact gtaaaaggat ctaaaggaga acttactcgt 120 

gagttctcaa aagatattga aatccgtgtg gaaggtactg aaataactct tcaccgtcca 180 

aacgattcaa aagaaatgaa aactatccac ggaactactc gtgccctttt gaacaacatg 240 

gttgttggtg tatcagaagg attcaagaaa gaacttgaaa tgcgtggggt tggttaccgt 3 00 

gcacagcttc aaggatctaa acttgttttg .gctgttggta aatctcatcc agacgaagtt 360 

gaagctccag aaggaattac ttttgaactt ccaaacccaa caacaatcgt tgttagcgga 420 

atttcaaaag aagtagttgg tcaaacagct gcttacgtac gtagccttcg ttcaccagaa 480 

ccatataaag gtaaaggtat ccgttacgtt ggtgaattcg ttcgccgtaa agaaggtaaa 540 

acaggtaaat aa 552 

<210> 447 
<211> 426 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 447 

tcatcaacca ccaacctatt ttccaacttt gtgcatagca cacgatttaa aactaaagag 60 
gtgaaaactg tgatttcaaa accagataaa aacaaactcc gccaaaaacg ccaccgtcgc 120 
gttcgcggaa aactctctgg aactgctgat cgcccacgtt tgaacgtatt ccgttctaat 180 
acaggcatct acgctcaagt gattgatgac gtagcgggtg taacgctcgc aagtgcttca 240 
actcttgata aagaagtttc aaaaggaact aaaactgaac aagccgttgc tgtcggtaaa 300 
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ctcgttgcag aacgtgcaaa cgctaaaggt atttcagaag tggtgttcga ccgcggtgga 360 
tatctatatc acggacgtgt gaaagctttg gctgatgcag ctcgtgaaaa cggattgaaa 420 
ttctaa 426 

<210> 448 

<211> 498 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 448 



aaaatggcat 


ttaaagacaa 


tgcagttgaa 


ttagaagaac 


gcgtagttgc 


tgtcaaccgt 


60 


gttacaaaag 


ttgttaaagg 


tggacgtcgt 


cttcgtttcg 


cagctcttgt 


tgttgttggt 


120 


gaccacaatg 


gtcgcgtagg 


atttggtact 


ggtaaagctc 


aagaagttcc 


agaagcaatc 


180 


cgtaaagcag 


tagatgatgc 


taagaaaaac 


ttgatcgaag 


ttcctatggt 


tggaacaaca 


240 


atcccacacg 


aagttctttc 


agaattcggt 


ggagctaaag 


tattgttgaa 


acctgctgta 


300 


gaaggttctg 


gagttgccgc 


tggtggtgca 


gttcgtgccg 


ttgtggaatt 


ggcaggtgtg 


360 


gcagatatta 


catctaaatc 


acttggttct 


aacactccaa 


tcaacattgt 


tcgtgcaact 


420 


gttgaaggtt 


tgaaacaatt 


gaaacgcgct 


gaagaaattg 


ctgcccttcg 


tggtatttca 


480 


gtttctgatt 


tggcataa 










498 



<210> 449 

<211> 468 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 449 



cattttacaa 


aagaggagaa 


aataaaaatg 


aaacttcatg 


aattgaaacc 


tgcagaaggt 


60 


tctcgtaaag 


tacgtaaccg 


cgttggtcgt 


ggtacttcat 


caggtaacgg taaaacatct 


120 


ggtcgtggtc 


aaaaaggtca 


aaaagctcgt 


agcggtggcg 


gagttcgcct 


tggttttgaa 


180 


ggtggacaaa 


ctccattgtt 


ccgtcgtctt 


ccaaaacgtg 


gattcactaa 


catcaacgct 


240 


aaagaatacg 


caattgtgaa 


ccttgaccaa 


ttgaacgtct 


ttgaagatgg 


tgctgaagta 


300 


actccagttg 


ttcttatcga 


agcaggaatt 


gttaaagctg 


aaaagtcagg 


tattaaaatt 


360 


cttggtaacg 


gtgagttgac 


taagaaattg 


actgtgaaag 


cagctaaatt 


ctctaaatca 


420 


gctgaagaag 


ctatcactgc 


taaaggtggt 


tcagtagaag 


tcatctaa 




468 
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<210> 450 

<211> 1314 

<212> DMA 

<213> Streptococcus pneumoniae 

<400> 450 



cctatgtttt 


ttaaattatt 


aagagaagct cttaaagtca 


agcaggttcg 


atcaaaaatt 


60 


ttatttacaa 


tttttatcgt 


tttggtcttt cgtatcggaa 


ctagcattac 


agttcctggt 


120 


gtgaatgcca 


atagcttgaa 


tgctttaagt ggattatcct 


tcttaaacat 


gttgagcttg 


180 


gtgtcgggga 


atgccctaaa 


aaacttttcg atttttgccc 


taggagttag 


tccctatatc 


240 


accgcttcta 


ttgttgtcca 


actcttgcaa atggatattt 


tacccaagtt 


tgtagagtgg 


300 


ggtaaacaag 


gggaagtagg 


tcgaagaaaa ttgaatcaag 


ctactcgtta 


tattgctcta 


360 


gttctcgctt 


ttgtgcaatc 


tatcgggatt acagctggtt 


ttaatacctt 


ggctggagct 


420 


caattgatta 


aaactgcttt 


aactccacaa gtttttctga 


cgattggtat 


catcttaaca 


480 


gctggtagta 


tgattgtcac 


ttggttgggt gagcaaatta 


cagataaggg 


atacggaaac 


540 


ggtgtttcca 


tgattatctt 


tgccgggatt gtttcctcaa 


ttccagagat 


gattcagggc 


600 


atctatgtgg 


actactttgt 


gaacgtccca agtagccgta 


tcacttcatc 


tatcattttc 


660 


gtaatcattt 


tgattattac 


tgtattgttg attatttact 


ttacaactta 


tgttcaacaa 


720 


gcagaataca 


aaattccaat 


ccaatatact aaggttgcac 


aaggtgctcc 


atctagctct 


780 


taccttccgt 


taaaagtaaa 


ccctgctgga gttatccctg 


ttatctttgc 


cagttcgatt 


840 


actgcagcgc 


ctgcggctat 


tcttcagttt ttgagtgcca 


caggtcatga 


ttgggcttgg 


900 


gtaagggtag 


cacaagagat 


gttggcaact acttctccaa 


ctggtattgc 


catgtatgct 


960 


ttgttgatta 


ttctctttac 


attcttctat acgtttgtac 


agattaatcc 


tgaaaaagca 


1020 


gcagagagcc 


tacaaaagag 


tggtgcctat atccatggag 


ttcgtcctgg 


taaaggtaca 


1080 


gaagaatata 


tgtctaaact 


tcttcgtcgt cttgcaactg 


ttggttccct 


cttccttggt 


1140 


gtgatttcca 


ttttaccgat 


tgcagctaaa gatgtatttg 


gtctttctga 


tgttgttgcc 


1200 


tttggtggaa 


caagtctctt 


gatcattatc tctacaggta 


tcgaaggaat 


caagcaattg 


1260 


gaaggttacc 


tattgaaacg 


taagtatgtt ggtttcatgg 


acagaacaga 


ataa 


1314 



<210> 451 

<211> 651 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 451 
ggagatcaaa 


tcatgaatct 


tttgattatg 


ggcttacctg 


gtgcaggtaa 


gggaactcaa 


60 


gcagcaaaaa 


tcgtagaaca 


attccatgtt 


gcacatatct 


caacaggtga 


tatgttccgc 


120 


gctgcaatgg 


caaatcaaac 


tgaaatgggt 


gttcttgcta 


agtcatatat 


tgacaagggt 


180 


gaattggttc 


ctgacgaagt 


tacaaatgga 


atcgtaaaag 


aacgcctttc 


acaagatgat 


240 


attaaagaaa 


caggattctt 


attggatggt 


tacccacgta 


caat tgaaca 


agctcatgcc 


300 


ttggacaaaa 


cattggctga 


acttggcatt 


gaactagaag 


gtgttatcaa 


tattgaagtg 


360 


aaccctgaca 


gccttttgga 


acgtttgagt 


gggcgtatca 


tccaccgcgt 


aactggagaa 


420 


actttccaca 


aggtctttaa 


cccaccagtt 


gactataaag 


aagaagatta 


ctaccaacgt 


480 


gaagatgata 


agcctgagac 


agtaaaacgt 


cgtttgqata 


ttaatattgc 


tcaaggagaa 


540 


ccaatcattg 


ctcactaccg 


tgccaaaggt 


ttggttcatg 


acatcgaagg 


taatcaagat 


600 


atcaatgatg 


tcttctcaga 


tattgaaaaa 


gtattgacaa 


atttgaaata 


a 


651 


<210> 452 
<211> 378 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 452 

aaaggagaaa acatggctcg 


tattgctgga 


gttgatattc 


caaatgacaa 


acgcgtagta 


60 


atctcattga cttatgttta 


tggtatcgga 


cttgcaacat 


ctaagaaaat 


tttggctgct 


120 


gctggaatct 


cagaagatgt 


tcgtgtacgt 


gatcttacat 


cagatcaaga 


agatgctatc 


180 


cgtcgtgaag 


tggatgcaat 


caaagttgaa 


ggtgaccttc 


gtcgtgaagt 


aaacttgaac 


240 


atcaaacgtt 


tgatggaaat 


cggttcatac 


cgtggtatcc 


gtcaccgtcg 


tggacttcct 


300 


gtccgtggac 


aaaacactaa 


aaacaacgcc 


cgcactcgta 


aaggtaaagc 


tgttgcgatt 


360 


gctggtaaga 


aaaaataa 










378 


<210> 453 
<211> 396 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 453 
gaggtaaaag 


tcttggctaa accaacacgt 


aaacgtcgtg 


tgaaaaagaa 


tatcgaatct 


60 


ggtattgctc 


atattcacgc 


tacatttaat 


aacactattg 


ttatgattac 


tgatgtgcat 


120 
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ggtaatgcaa 


ttgcttggtc .atcagctggt 


gctcttggtt 


tcaaaggttc 


tcgtaaatct 


180 


acaccattcg ctgctcaaat ggcttctgaa 


gctgctgcta 


aatctgcaca 


agaacacggt 


240 


cttaaatcag 


ttgaagttac tgtaaaaggt 


ccaggttctg gtcgtgagtc 


agctattcgt 


300 


gcgcttgctg 


ccgctggtct tgaagtaaca 


gcaattcgtg 


atgtgactcc 


agtgccacac 


360 


aatggtgctc 


gtcctccaaa acgtcgccgt 


gtataa 






396 


<210> 454 
<211> 402 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 454 
ataaaggagg 


aatacatggc ttaccgtaaa 


ctaggacgca 


ctagctcaca acgtaaagca 


60 


atgcttcgcg 


atttgacaac tgaccttttg 


atcaacgaat 


caatcgtgac 


aactgaagct 


120 


cgtgctaaag 


aaatccgtaa aactgttgaa 


aaaatgatta 


ctctaggtaa 


acgtggtaat 


180 


ttgcatgcac 


gtcgtcaagc agctgctttc 


gtacgtaatg 


aaatcgcatc 


tgaaaactat 


240 


gatgaagcaa 


ctgataagta cacttctact 


acagcacttc 


aaaaattgtt 


ctcagaaatc 


300 


gcacctcgtt 


atgctgaacg taacggtgga 


tacactcgta 


tccttaaaac 


tgaatcacgt 


360 


cgtggtgatg 


cagcgccaat ggcgatcatc 


gaattagtat 


aa 




402 


<210> 455 
<211> 414 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 455 
atgcctacaa 


ttaaccaatt ggttcgcaaa 


ccgcgtaaat 


caaaagtaga 


aaaatctaaa 


60 


tcaccagctt 


tgaacgttgg ttacaatagt 


cataaaaaag 


ttcaaacaaa 


cgtttcttca 


120 


ccacaaaaac 


gtggtgttgc aactcgtgtt 


ggaacaatga 


cacctaaaaa 


acctaactca 


180 


gcccttcgta 


aattcgctcg tgtacgtttg 


agcaacctta 


tcgaagttac 


tgcctacatc 


240 


ccaggtatcg gacacaactt gcaagagcac 


agcgtggtgc 


ttcttcgcgg 


tggacgtgta 


300 


aaagaccttc 


caggggtacg ttaccatatc 


gtccgtggtg 


cacttgatac 


tgcaggtgtt 


360 


aacgatcgta 


aacaaggccg ttctaaatac 


ggtactaaac 


gtccaaaagc 


ataa 


414 



<210> 456 
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<211> 477 
<212> DNA 

<213> Streptococcus pneumoniae 



agagaaatga 


gtcgtaaaaa 


tagagctcca 


aaacgtgacg 


tattgccaga 


tccgctatac 


60 


aattcacaac 


tagttactcg 


tcttatcaac 


cgcgttatgc 


ttgatggtaa acgtggtact 


120 


gctgcttcaa 


tcgtttacgg 


tgcttttgag 


caaatcaaag aagctactgg caacgatgca 


180 


cttgaagtat 


ttgaaacagc 


tatggaaaac 


atcatgcctg 


tacttgaagt 


acgtgcacgt 


240 


cgtgttggtg 


gttctaacta 


ccaagtccca 


gttaaagttc 


gtccagaacg 


tcgtacaaca 


300 


cttggacttc 


gttggttggt 


aacaatcgct 


cgtcttcgtg 


gtgaacacac 


aatgcaagac 


360 


cgtcttgcaa 


aagaaatctt 


ggatgctgct 


aacaacactg 


gtgcagcagt 


taagaaacgt 


420 


gaagatactc 


accgtatggc 


tgaagctaac 


cgtgcattcg 


cacacttccg 


ttggtaa 


477 



<210> 457 

<211> 930 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 457 



gaaaggactg 


aaaacatcat 


gactgaaaaa 


cttcaattaa 


ctaaatcaga 


tcgtaaaaaa 


60 


gtttggtggc 


gttcaacctt 


cttacaaggg 


tcttggaact 


ttgaacggat 


gcaaaacttg 


120 


ggctgggctt 


atacactcat 


tccagctatc 


aaaaaactct 


atactaaaaa 


agaagatcaa 


180 


atcgctgctc 


ttgagcgtca 


ccttgagttc 


ttcaacactc 


atccatacgt 


agctgctcca 


240 


gtcatggggg 


ttactcttgc 


gcttgaagaa 


gaacgtgcta acggtgtgga 


aatcgatgac 


300 


gctgctatcc 


aaggggttaa 


aatcggtatg 


atgggacctc 


ttgctggtat 


cggtgaccca 


360 


gtattctggt 


ttacagtacg 


cccaatcctt 


ggatctctcg 


gtgcttcact 


tgcccttact 


420 


ggcaatatct 


tggggccact 


cctcttcttt 


gttgcatgga 


acttgattcg 


tatgtcattc 


480 


ttgtggtatg 


ttcaagagat 


tggatacaag 


gctggatcag 


aaatcactaa 


agatatgtct 


540 


ggtggtatcc 


ttcaagatat 


cactaaagga 


gcttctatcc 


ttgggatgtt 


cattcttgct 


600 


gtccttgttc 


aacgctgggt 


aaatattaaa 


tttgctttcg atgtttctaa 


agttcaacta 


660 


gatgaaaagg 


cttatatcca 


ttgggataaa 


ttgccagaag ggtctaaagg 


tatccaagaa 


720 


gcattcgcac 


aagtaggaca 


aggattgtct 


caaactcctg 


aaaaagttac 


tactttccaa 


780 


caaaacttgg 


atatgttgat 


tcctggatta 


tcaggactac 


tccttacttt 


actttgcatg 


840 
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tacttactta 


agaaaaaagt 


atctccaatc 


actattatcc 


ttgccctctt 


cgcagtgggt 


900 


attgtggcac 


atgttcttca 


catcatgtaa 








930 


<210> 458 
<211> 831 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 458 
gccattattt 


atgaaaggat 


tttaaacatg 


tL LaL LaL L L 


— i^ri^r-t- 4-4-4- 


--\ — \ /t4- f-»/~r4- 4* 

ayTLagtcytt 


en 
D U 


gtagccttct 


ttgcaggtct 


tgaaggcatc 


L LLUcxuuay l- 


4— r~* f~t sa sa 4— 4- 4- ^ sa 


a 9 a 4/" 4— 

CCaaCLaCLL 


ion 

JL Z U 


gtagcctgta 


cccttattgg 


gcttgtaaca 


/*T/rt~ nant"!" tier 


aoyCayyyat 


4- o ♦» fi 4— /-* r^r/r 4* 

- totCCLCyyt 




ggatcgcttc 


aaatgattgc 


ccttggttgg 


LLaaa La Luy 


t" t~xt~* +* err* t"at" 


(->{~t r~* 4- y-^ 4- or as 4- 
LyL. LLLLyaL 

f 


9 AO 


gctgcacttg 


cttctgtcgc 


tgctgccatt 




u L-yy tyy uya 


l u l uattaay 


•inn 

J u u 


actggtatcg 


gtgttgccca 


agcggttgct 


a 1* <"* r« r* t~ r* +~ f* rr 


l Ly Lay l Lyy 


O.L LLL LL L Ly 




acaatgattg 


ttcgtacaat 


ttcagttggt 


l. tyy l ota La. 


l. Lytayaty t 


Ly LLyL LdCtCl 




aaaggtgact 


tcggcgctgt 


ggagcgtgcg 


La L L L- L CI LLy 


ffTl'^t" a /*» t" 4- 4- 4— 
tyt LaL, LUL.L 


LLdayy aL L L 


fi o V 


cgtatcgcgc 


ttcctgcagc 


tcttctcctt 


atggtaccaa 


ctgaaactgt 


acaaagtatc 


540 


cttagtgcca 


tgccagactg 


gctcaaagat 


ggtatggcta 


tcggtggtgg 


tatggtcgtt 


600 


gccgttggtt 


acgccatggt 


tatcaacatg 


atggcaactc 


gtgaagtatg 


gccattcttc 


660 


gctcttggtt 


tcgttctcgc 


tgctgtgtca 




LaaLCyyatt 


CyyuyTCCaLC 


/ z u 


ggcgttgcta 


tcgctcttat 


ctaccttcac 


ctttctaaaa 


ctggtggaaa 


tggtggcgga 


780 


ggagccgcaa 


cttctaacga 


cccaatcggc 


gatatcctag 


aagactacta 


a 


.831 


<210> 459 
<211> 1014 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 459 
aacaaaaaag 


gaggaatgac 


aataatgagt 


ateggaatea 


ttattgegag 


ccacggcgaa 


60 


tttgctgcgg 


gtattcatca 


gtcaggatct 


atgatctttg 


gtgaacaaga 


aaaggttcaa 


120 


gttgtgacct 


ttatgccaaa 


tgaaggtcct 


gatgatctat 


aegctaagtt 


taataacget 


180 


gttgctgcat 


ttgacgcaga 


agatgaggtt 


ctagttttgg 


ctgacctttg 


gagtggttct 


240 
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ccatttaacc 


aagctagtcg 


cgtgatggga 


gaaaatcctg 


agcgtaagtt 


tgccatcatc 


300 


acaggactta 


acttaccgat 


gttgattcaa 


gcctacacag 


agcgcctcat 


ggacgctgct 


360 


gcaggtgtag 


aaaaagtcgc 


tgctaatatc 


attaaagaag 


ccaaagatgg 


catcaaagct 


420 


cttccagaag 


agctaaatcc 


agtcgaagaa 


gttgcaagcg 


ctgcagctgc 


tccagttgcc 


480 


caaactgcta 


tcccagaagg 


aactgttatc 


ggagacggta 


aattgaaaat 


caatcttgcc 


540 


cgtcttgaca 


cacgtctact 


tcacggtcag 


gttgcaactg 


cttggactcc 


agattcaaaa 


600 


gcaaatcgta 


tcatcgttgc 


ttcagataac 


gtggctaaag 


acgaccttcg 


taaagaattg 


660 


attaaacaag 


cagctccagg 


taatgtcaag 


gctaacgtgg 


ttccaattca 


aaaactgatt 


720 


gagatttcaa 


aagacccacg 


ttttggagaa 


acacatgccc 


ttatcttgtt 


tgaaacacct 


780 


caagatgccc 


ttcgtgccat 


cgaaggcggc 


gtgccaatca 


agactcttaa 


tgttggttct 


840 


atggctcact 


caacaggtaa 


aacattggtc 


aataccgttt 


tgtctatgga 


caaagaagac 


900 


gttgctacat 


ttgaaaaaat 


gcgtgacttg 


ggtgttgaat 


ttgatgtccg 


taaagtacca 


960 


aatgattcta 


aaaaagattt 


gtttgacttg 


attaacaaag 


ccaatgtcaa 


ataa 


1014 



<210> 460 

<211> 1128 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 460 



tatacttcac 


atataaatac 


aagagagctc 


gtcacactcg 


actctgttga 


caaaaaatca 


60 


atccagtccc 


gttgtccctg 


ttctcggtca 


atatcaagga 


ggatagctat 


gaaagctgtt 


120 


gttgtaaatc 


cagaaagcac 


tggtgttgct 


attgaagaaa 


aagtactccg 


tccacttgaa 


180 


actggggaag 


cacttgtaga 


agttgaatac 


tgtggcgttt 


gccacaccga 


cctccacgtt 


240 


gctcatggtg 


actttggtca 


agtcccagga 


cgtgttcttg 


ggcacgaagg 


tatcggtatc 


300 


gttaaagaga 


ttgctccaga 


tgtgaaaagc 


cttaaagtcg 


gtgaccgcgt 


cagcgttgct 


360 


tggttctttg 


aaggatgtgg 


cacttgcgaa 


tactgtacaa 


ctggtcgcga 


aaccctttgc 


420 


cgtacagtga 


aaaatgctgg 


ctactcagta 


gacggtggta 


tggctgaaca 


atgtatcgta 


480 


actgctgact 


atgctgtcaa 


agttcctgac 


ggacttgatc 


cagcccaagc 


ttcttctatc 


540 


acatgtgctg 


gagtaacaac 


ctataaagct 


atcaaagaag 


caaaagttga 


accaggccaa 


600 


tgggttgttc 


tttacggtgc 


tggtggactt 


ggtaacctcg 


ctgttcaata 


cgctaaaaaa 


660 
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gtattcaatg ctcatgttat cgcagtcgat atcaacaatg acaaacttgc ccttgcaaaa 720 

gaagtaggcg ctgacattgt gattaacggc ctcgaagttg aagatgtagc tggactcatt 780 

aaagaaaaaa ctgatggagg agctcattca gctgtcgtaa ctgctgtgtc taaagttgcc 840 

ttcaaccagg ctgttgactc cattcgtgct ggtggtcgcg tcgtcgctgt tggtcttcct 900 

tctgaaatga tggaactcag catcgttaaa acagtcctcg atggaatcca agtcatcggt 960 

tctcttgtcg gaactcgtaa agacttagaa gaagccttcc aatttggtgc agaaggtctg 1020 

gtagtcccag ttgttcaaaa acgtccagta gaagatgctg ttgccatttt cgacgaaatg 1080 

gaaaaaggcc aaatccaagg acgtatggta ctcgacttca cccactaa 1128 

<210> 461 
<211> 477 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 461 

acaaaaatcg aactatatat aggagaaatc atgaacaaaa caacatttat ggctaaacca 60 

ggccaagttg aacgtaaatg gtacgtagtt gacgcaactg atgtaccact tggacgtctt 120 

tctgcagtag ttgctagcgt acttcgcgga aaaaacaaac caacatttac accacacact 180 

gatacaggtg acttcgtgat tgttatcaat gctgaaaaag ttaaattgac tggtaaaaaa 240 

gcaactgata aaatctacta cactcactca aaccacccag gtggattgaa acaaatctct 300 

gcaggtgaac ttcgttctaa aaatgcagta cgtttgattg agaaatcagt taaaggtatg 360 

cttccacaca atacacttgg acgcgctcaa ggtatgaagt tgaaagtatt tgttggagct 420 

gagcacactc acgctgcaca acaaccagaa gttcttgaca tttcaggact tatctaa 477 

<210> 462 
<211> 396 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 462 

agtatgtcac aagcacaata tgcaggtact ggacgtcgta aaaacgctgt tgcacgcgtt 60 

cgccttgttc caggaactgg taaaatcact gttaacaaaa aagatgttga agagtacatc 120 

ccacacgctg accttcgtct tgtcatcaac caaccattcg cagttacttc aactgtaggt 180 

tcatacgacg ttttcgttaa cgttataggt ggtggatacg ctggtcaatc aggagctatc 240 

cgtcacggta tcgctcgtgc ccttcttcaa gtagacccag acttccgcga ttcattgaaa 300 
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cgcgcaggac ttcttacacg tgactcacgt aaagttgaac gtaagaaacc aggtcttaag 360 
aaagctcgta aagcatcaca atttagtaaa cgttaa 396 

<210> 463 

<211> 834 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 463 



aggaggaagc 


acacgatgac 


tggatctaac 


aaattaacaa aacgtgatta 


tcttaaaacg 


60 


tctttgcggg 


cattcttttg 


tcaaaatgga 


tttaactata gtaactatca 


agggttggga 


120 


tatgccaatg 


tgatgtatcc 


tgctttgaaa 


aaacactatg gagaggatca ggaaggtttc 


180 


taccaagcct 


tggaagaaaa 


ctgtgaattc 


tataatacca acccacactt 


cctgcctttt 


240 


attaccagct 


tgcatcttgt 


aatgttggaa 


aatggccgtc cggcaaaaga 


aacacgtagc 


300 


atcaagatgg 


ccttgatggg 


accattggca 


ggtattgggg attctctttc 


tcaattctgt 


360 


ttagctccat 


tgttctcaac 


catcgcagct 


tcgtttgctc aagaaggctt 


ggttgtcggt 


420 


ccaatcttgt 


tcttccttgc 


gatgaatacg 


attttaacag cgattaaatt 


gtcaactggt 


480 


ctgtatggat 


acaaactagg 


aacaactgtg 


attgataaac taagcgaaca 


gatggcaacg 


540 


atttctcgta 


ttgccaatat 


tatcggtgta 


accgtaattg ctggtttggc 


agcgacatct 


600 


gttaagatta 


tggtgccgat 


tacctttgct 


gcaggggaag ttaaagcaga cgctaaacaa 


660 


agtatcgtaa 


gtattcaggg 


aatgcttgat 


aaggttgctc cagctcttct 


accagcccta 


720 


tttacacttt 


tagtttacta 


cttgatcaaa 


gaaaagaaat ggacaacata 


taaactcgtt 


780 


attttaacag 


ttatcatcgg 


aattatcgga 


agctggctta agattatagc 


ttaa 


834 



<210> 464 
<211> 1533 
<212> DMA 

<213> Streptococcus pneumoniae 
<400> 464 

tttcctaact tccaattttt tattataata gagtccagag gtaaaaaaat gaaaaaacaa 60 
gcttttagtt ctgaacaata tttgaattta caacgcgacc atattttgga gcgcattaac 120 
caatttgacg gcaagctcta cttagagttt ggcggtaaaa tgttagaaga tttccacgct 180 
gctcgtgtcc ttcctggtta tgaacctgac aacaaaatca agctcttgca agaattgaaa 240 
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gagcaggttg 


aggttgtgat 


tgccattaat 


gctagcaaca 


ttgaacattc 


caaagcacgt 


300 


ggcgacttag 


gcatttctta 


tgaccaagaa 


gttcttcgtt 


tgattgataa attcaatgaa 


360 


ttagggattt 


ttgttggttc 


cgttgtcatt 


acacaatacg 


ctggccaacc 


cgctgcagat 


420 


gccttccgca 


atcaacttga 


gaaaaacgga 


attgattctt 


atcttcatta 


tccaatcaaa 


480 


ggatatccga 


cggatatgga 


tcacatcatt 


tccccagaag 


gcatgggcaa 


aaacgactac 


540 


atcaaaacca 


gtcgcaactt 


gattgtcgta 


accgctcctg 


gacctggttc 


tggaaaattg 


600 


gcaacgtgta 


tgtccaatat 


gtaccacgac 


caaatcaatg 


gcatcaaatc 


tggctacgct 


660 


aaatttgaaa 


ccttccctgt 


ttggaatctt 


ccccttcatc 


atccagttaa 


cttggcttat 


720 


gaagctgcca 


cagctgacct 


tgatgatgtc 


aacatgattg 


accccttcca 


tcttcaaacc 


780 


tatggagaaa 


ccactgtcaa 


ctacaaccgt 


gatatcgaaa 


tcttcccagt 


gctcaaacgc 


840 


atgttggaac 


gtattctcgg 


aaaatcacca 


tacgcttcac 


cgacagatat 


gggtgtcaac 


900 


atggttggtt 


tcgctattac 


agatgacgag 


gccgctgtcg 


aagcttctaa 


acaagaaatc 


960 


atccgccgtt 


actatcaaac 


agttcttgac 


ttcaaagctg 


aaaaagttgg 


cgaagctgcc 


1020 


gtcaagaaaa 


ttgagttgct 


catgaacgac 


ctcggtatca 


cacctgcaga 


ccgtaaggtt 


1080 


gctgtcgttg 


cgcgccaaaa 


agcagaagaa 


actggtggac 


cagccctagc 


ctttgaattg 


1140 


ccaaatgggg 


aaatcatcac 


tggtaagaac 


tcagaactct 


ttggtcctac 


agccgctgcc 


1200 


ttgatcaacg 


ccatcaaaaa 


atcagctgac 


atcgctaaag aagtaaaact 


aatcgagcct 


1260 


gaagttgtta 


agccaatcca 


aggtcttaaa 


atcgatcatc 


tcggtagccg 


caatccacgc 


1320 


cttcattcaa 


atgaaatcct 


gattgcactt 


gctatcacag 


ctacagaaaa 


tcctgatgct 


1380 


gcccgcgcta 


tggaagaact 


cggcaacctc 


aaaggaagcig 


aagcccactc 


aaccatcatc 


1440 


ttgactgatg 


aagacaagaa 


tgtccttcgt 


aaactgggta 


tcaacgtaac 


ctttgaccca 


1500 


tactaccaat 


acgaccgctt 


atatcgtaag 


taa 






1533 



<210> 465 
<211> 2166 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 465 

aacaagatga acaaaccaac gattctgcgc ctaatcaagt atctgagcat tagcttctta 60 
agcttggtta tcgcagccat tgtcttaggc ggaggagttt ttttctacta cgttagcaag 120 
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gctcctagcc 


tatccgagag 


taaactagtt gcaacaactt ctagtaaaat 


ctacgacaat 


180 


aaaaatcaac 


tcattgctga 


cttgggttct gaacgccgcg tcaatgccca agctaatgat 


240 


attcccacag 


atttggttaa 


ggcaatcgtt tctatcgaag accatcgctt cttcgaccac 


300 


agggggattg 


ataccatccg 


tatcctggga gctttcttgc gcaatctgca 


aagcaattcc 


360 


ctccaaggtg 


gatcaactct 


cacccaacag ttgattaagt tgacttactt 


ttcaacttcg 


420 


acttccgacc 


agactatttc 


tcgtaaggct caggaagctt ggttagcgat 


tcagttagaa 


480 


caaaaagcaa 


ccaagcaaga 


aatcttgacc tactatataa ataaggtcta catgtctaat 


540 


gggaactatg 


gaatgcagac 


agcagctcaa aactactatg gtaaagacct caataattta 


600 


agtttacctc 


agttagcctt 


gctggctgga atgcctcagg caccaaacca 


atatgacccc 


660 


tattcacatc 


cagaagcagc 


ccaagaccgc cgaaacttgg tcttatctga aatgaaaaat 


720 


caaggctaca 


tctctgctga 


acagtatgag aaagcagtca atacaccaat 


tactgatgga 


780 


ctacaaagtc 


tcaaatcagc 


aagtaattac cctgcttaca tggataatta 


cctcaaggaa 


840 


gtcatcaatc 


aagttgaaga 


agaaacaggc tataacctac tcacaactgg 


gatggatgtc 


900 


tacacaaatg 


tagaccaaga 


agctcaaaaa catctgtggg atatttacaa 


tacagacgaa 


960 


tacgttgcct 


atccagacga 


tgaattgcaa gtcgcttcta ccattgttga 


tgtttctaac 


1020 


ggtaaagtca 


ttgcccagct 


aggagcacgc catcagtcaa gtaatgtttc 


cttcggaatt 


1080 


aaccaagcag 


tagaaacaaa 


ccgcgactgg ggatcaacta tgaaaccgat 


cacagactat 


1140 


gctcctgcct 


tggagtacgg 


tgtctacgat tcaactgcta ctatcgttca cgatgagccc 


1200 


tataactacc 


ctgggacaaa 


tactcctgtt tataactggg ataggggcta ctttggcaac 


1260 


atcaccttgc 


aatacgccct 


gcaacaatcg cgaaacgtcc cagccgtgga 


aactctaaac 


1320 


aaggtcggac 


tcaaccgcgc 


caagactttc ctaaatggtc taggaatcga 


ctacccaagt 


1380 


attcactact 


caaatgccat 


ttcaagtaac acaaccgaat cagacaaaaa 


atatggagca 


1440 


agtagtgaaa 


agatggctgc 


tgcttacgct gcctttgcaa atggtggaac 


ttactataaa 


1500 

i 


ccaatgtata 


tccataaagt 


cgtctttagt gatgggagtg aaaaagagtt 


ctctaatgtc 


1560 


ggaactcgtg 


ccatgaagga 


aacgacagcc tatatgatga ccgacatgat 


gaaaacagtc 


1620 


ttgacttatg 


gaactggacg 


aaatgcctat cttgcttggc tccctcaggc 


tggtaaaaca 


1680 


ggaacctcta 


actatacaga 


cgaggaaatt gaaaaccaca tcaagacctc 


tcaatttgta 


1740 


gcacctgatg 


aactatttgc 


tggctatacg cgtaaatatt caatggctgt 


atggacaggc 


1800 
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tattctaacc gtctgacacc acttgtaggc aatggcctta cggtcgctgc caaagtttac 1860 

cgctctatga tgacctacct gtctgaagga agcaatccag aagattggaa tataccagag 1920 

gggctctaca gaaatggaga attcgtattt aaaaatggtg ctcgttctac gtggaactca 1980 

cctgctccac aacaaccccc atcaactgaa agttcaagct catcatcaga tagttcaact 2040 

tcacagtcta gctcaaccac tccaagcaca aataatagta cgactaccaa tcctaacaat 2100 

aatacgcaac aatcaaatac aacccctgat caacaaaatc agaatcctca accagcacaa 2160 

ccataa 2166 

<210> 466 
<211> 351 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 466 

caagcgagaa tggagagaga catggcaagt attatttttt cagcgaaaga tatttttgaa 60 

caagagtttg gacgtgaggt ccgtggctat aataaagtag aagttgacga gtttttagac 120 

gatgtcatca aggactatga aacctatgct gccttggtca agtcacttcg tcaggaaatt 180 

gcggatttga aggaagaatt aactcgtaaa ccgaaacctt caccagttca agcagaaccc 240 

cttgaagcgg caattacaag ttctatgacg aattttgata ttttgaaacg cctgaataga 300 

ttggaaaaag aagtttttgg taaacaaatt ttagataact cagattttta a 351 

<210> 467 
<211> 1407 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 467 

aaagggatac tcatgagtaa aaaaagacga aatcgtcata aaaaagaagg tcaagaaccg 60 

caatttgatt ttgatgaagc aaaagagcta acagttggtc aagctattcg taaaaatgaa 120 

gaagtggaat caggagtctt gcctgaggat tccattttgg acaagtatgt taagcaacac 180 

agagatgaaa ttgaggcgga taagtttgcg actcgtcaat acaaaaaaga ggagttcgtt 240 

gaaactcaga gtctggatga tttaattcaa gagatgcgtg aggctgtaga gaagtcagaa 300 

gcttcttcgg aggaagttcc atcttctgaa gacatcttac tacccttgcc tctggacgat 360 

gaggagcaag gcttggatcc tctattgcta gatgatgaaa atccaacaga aatgactgaa 420 
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gaagtggaag 


aggagcaaaa 


cctttctcgt ctggatcaag aggactcaga 


aaagaaaagt 


480 


aaaaaaggct 


ttattttgac 


cgttttggcg cttgtatcag taattatttg tgtcagtgct 


540 


tattatgtct 


accgtcaagt 


ggctcgttcg actaaggaaa ttgaaacttc 


tcaatcaact 


600 


acagccaatc 


aatcggatgt 


ggatgatttt aatacacttt atgacgcctt 


ttacacagat 


660 


agcaataaaa 


cggctttgaa 


aaatagccag tttgataaac tgagtcaact 


caagacttta 


720 


cttgataagc 


tggaaggtag 


tcgtgaacat acgcttgcca aatctaaata 


tgatagtcta 


780 


gcaacgcaaa 


tcaaggctat 


tcaagatgtc aatgctcaat ttgagaaacc 


agctattgtg 


840 


gatggtgtgt 


tggataccaa 


tgccaaagcc aaatcggatg ctaaatttac 


ggatattaaa 


900 


actggaaata 


cggagcttga 


taaagtgcta gataaggcta tcagtcttgg 


taagagccag 


960 


caaacaagta 


cttctagctc 


aagttcaagt caaactagca gctcaagttc 


aagtcaagca 


1020 


agttcaaata 


cgactagtga 


gccaaaacca agtagttcaa atgagactag aagtagtcgc 


1080 


agtgaagtca 


atatgggtct 


ctcgagtgca ggggttgctg ttcaaagaag tgccagtcgt 


1140 


gttgcctata 


atcagtctgc 


tattgatgat agtaataact ctgcctggga 


ttttgcggat 


1200 


ggtgtcttgg 


aacaaattct 


agcgacttca cgttcacgtg gctatatcac 


tggagaccaa 


1260 


tatatccttg 


aacgtgtcaa 


tatcgttaac ggcaatggtt attacaacct 


ctacaagcca 


1320 


gatggaacct 


atctctttac 


ccttaactgt aagacaggct actttgtcgg aaatggcgct. 


1380 


ggtcatgcgg 


atgacttaga 


ttactaa 




1407 



<210> 468 
<211> 1500 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 468 

gcagtcgtta caaaattctt tcttttcaaa agtaaaaatg ataaaataaa acaaatgaaa 60 

caagaggagt gtcaaatgac aaaagctaac tttggtgtcg taggtatggc cgtaatgggt 120 

cgtaaccttg cccttaatat tgaatctcgt ggttacacag ttgctatcta caaccgtagt 180 

aaagaaaaaa cggaagatgt gattgcttgc catcctgaaa agaactttgt accaagctat 240 

gacgttgaaa gttttgtaaa ctcaatcgaa aaacctcgtc gtatcatgct gatggttcaa 300 

gctggacctg gtacagatgc tactatccaa gcccttcttc cacaccttga caagggtgat 360 

atcttgattg acggaggaaa tactttctac aaagatacca tccgtcgtaa tgaagaattg 420 
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gcaaactctg 


gtatcaactt 


tatcggtact 


ggggtttctg gtggtgaaaa 


aggtgccctt 


480 


gaaggtcctt 


ctatcatgcc 


tggtggacaa aaagaagcct 


acgaattggt 


tgcggatgtt 


540 


cttgaagaaa 


tctcagctaa 


agcaccagaa gatggcaaac 


catgtgtgac 


ttacatcggt 


600 


cctgatggag 


ctggtcacta 


tgtgaaaatg gttcacaatg gtattgagta cggtgatatg 


660 


caattgatcg 


cagaaagcta 


tgacttgatg caacacttgc 


taggcctttc 


tgcagaagat 


720 


atggctgaaa 


tctttactga 


gtggaacaag ggtgaattag 


acagctactt 


gattgaaatc 


780 


acagctgata 


tcttgagccg 


taaagacgat 


gaaggccaag atggaccaat 


cgtagactac 


840 


atccttgatg 


ctgcaggtaa 


caagggaact 


ggtaaatgga 


ctagccaatc 


atctcttgac 


900 


cttggtgtac 


cattgtcact 


gattactgag tcagtgtttg 


cacgctacat 


ttcaacttac 


960 


aaagaagaac 


gtgtacatgc 


tagcaaggtg cttccaaaac 


cagctgcctt 


caactttgaa 


1020 


ggagacaagg 


ctgaattgat 


tgaaaagatc 


cgtcaagccc 


tttacttctc 


aaaaatcatt 


1080 


tcatacgcac 


aaggatttgc 


tcaattgcgt 


gtagcctcta 


aagaaaacaa 


ctggaacttg 


1140 


ccatttgcag 


atatcgcatc 


tatctggcgt 


gatggctgta 


tcatccgttc 


tcgtttcttg 


1200 


caaaagatta 


cagatgctta 


caaccgcgat 


gcagatcttg 


ccaaccttct 


tttggacgag 


1260 


tacttcttgg 


atgttactgc 


taagtaccaa 


caagcagtac 


gtgatatcgt 


agctcttgcg 


1320 


gttcaagcag 


gtgtgccagt 


gccaactttc 


tcagcagcta 


ttacttactt 


tgatagctac 


1380 


cgttcagctg 


accttccagc 


taacttgatc 


caagcacaac 


gtgactactt 


tggtgctcac 


1440 


acttaccaac 


gtaaagacaa 


agaaggaacc 


ttccactact 


cttggtatga 


cgaaaaataa 


1500 



<210> 469 
<211> 438 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 469 

aaaatggact accaacgaat caatgaatat ttaacatcta tatttaacaa tgtccttgta 60 
attgaggaag tgaacttgag aggtagtcgt tttaaggata tctccatcaa agaaatgcat 120 
acgattgatg tcatcggtaa ggctccagac gtgactccaa gtcaagtgtc aaaagagttg 180 
atggtaactc ttggaactgt tacgacaagt ttgaacaatt tagagcgtaa gggctacatt 240 
gagcgagttc ggtcagaaca ggatcgtcgt gtggtgcatc tgcatttgac aaagaagggt 300 
cgcttgattc atagactgca taaacgcttc cacaaggcca tggtagaaaa aattattgat 360 
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ggcatgagcg 


aggaagaaat 


tgctgtcatg 


ggtaaaggtt 


tgactaatct 


ttaccaattt 


420 


ttggaggatt 


tgaaataa 










438 


<210> 470 
<211> 237 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 470 
aggagtccta 


tcatggcagt 


atttgaaaaa 


gtacaagaaa 


ttatcgttga 


agaacttgga 


60 


aaagacgcat 


cagaagtaac 


acttgaatca 


acttttgatg 


atttggacgc 


agattcattg 


120 


gacttgttcc 


aagtaatctc 


agaaatcgaa 


gatgcttttg 


atatccaaat 


cgaagcagaa 


180 


aatgacttga 


aaacagttgg 


tgacttggtt 


gcttacgttg 


aagagcaagc 


aaaataa 


237 


<210> 471 
<211> 2343 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 471 
aaaaaagagg 


acattaatat 


ggttgttaag 


acagttgttg 


aagcacaaga 


tatttttgac 


60 


aaagcttggg 


aaggcttcaa 


aggcgtagat 


tggaaagaaa 


aagcaagtgt 


atcacgattt 


120 


gtacaagcta 


actacacacc 


ttatgatgga 


gacgaaagct 


tccttgcagg 


accaacagag 


180 


cgttcacttc 


acatcaagaa 


aattgtagaa 


gaaactaaag 


cacactacga 


agaaactcgt 


240 


ttcccaatgg 


acactcgtcc 


aacatctatc 


gctgatatcc 


ctgctggatt 


tatcgacaaa 


300 


gaaaatgaag 


ttatcttcgg 


tatccaaaac 


gatgaactct 


tcaaattgaa 


cttcatgcca 


360 


aaaggtggta 


tccgtatggc 


tgaaactact 


ttgaaagaaa 


atggatacga 


accagaccca 


420 


gctgttcacg 


aaatcttcac 


taaatatgta 


acaacagtta 


acgacggtat 


tttccgtgcc 


480 


tacacttcaa 


atattcgtcg 


cgctcgtcac 


gcacacactg 


taactggtct 


tccagatgca 


540 


tactcacgcg 


gacgtatcat 


cggtgtttac 


gcacgtcttg 


ctctttacgg 


tgcagactac 


600 


ttgatgcaag 


aaaaagtaaa 


tgactggaat 


gcaatcaaag 


aaatcgatga 


agaaacaatc 


660 


cgtcttcgtg 


aagaagtaaa 


ccttcaatac 


caagcattgc 


aacaagttgt 


tcgcctgggt 


720 


gacctttacg 


gggttgatgt 


tcgcaaacca 


gcgatgaacg 


tgaaagaagc 


aatccaatgg 


780 


gttaacattg 


ctttcatggc 


tgtctgccgt 


gtgattaacg 


gtgctgctac 


atctctaggt 


840 


cgtgtaccaa 


tcgtattgga 


catctttgca 


gaacgtgacc 


ttgctcgtgg 


tacatttact 


900 
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y aa Luay dctct 


f* c* r* a a rrst a 4~ +* 


cytLyouyat 


4* 4 s /t ^ ^ 4* 

LuCytuaLya 


aaccucgcac 


agttaaattt 


o c n 


ytLtytdCaa 


aayCLLauya 


ccaaucgcac 


tcaggtgacc 


caacctttat 


cacaacttct 


1020 


dty y cygta 




cggccgtcac 


cgtgttacta 


agatggacta 


ccgtttcttg 


1080 


aacactcttg 


acaacatcgg 


taact caeca 


gaaccaaact 


tgacagttct 


ttggactgac 


1140 


aaattgccat 


acaacttccg 


tegctactgt 


atgcacatga 


gccacaaaca 


ctcttctatc 


1200 


caatacgaag 


gtgtaacaac 


aatggctaaa 


gaeggatatg 


gtgaaatgag 


ctgtatctca 


1260 


tgctgtgtgt 


ctccacttga 


tccagaaaat 


gaagaac aac 


gccacaacat 


ccagtacttc 


1320 


ggtgctcgtg 


taaacgttct 


taaagecett 


ctxactggtx 


tgaatggtgg 


ttacgacgat 


1380 


gttcacaaag actacaaagt atttgatatc 


gaaccaatcc 


gtgacgaagt 


tcttgaattt 


1440 


gaatcagtta 


aagcgaactt 


tgaaaaatct 


cttgactggt 


tgactgacac 


ttaegtagat 


1500 


gccttgaaca 


tcatccacta 


catgactgat 


aggt acaac t 


acgaagctgt 


teaaatggee 


1560 


ttcttgccaa ctaaacaacg tgccaacatg 


ggattcggta 


tctgtggatt 


tgctaacact 


1620 


gttgatacat 


tgtcagctat 


caaatacget 


acagttaaac 


caatccgtga 


cgaagatggc 


1680 


tacatctacg attacgaaac 


aatcggtgac 


tacccacgct 


ggggtgaaga 


tgacccacgt 


1740 


tcaaacgaat 


tggcagaatg gttgatcgaa 


gcttacacaa 


ctcgtctacg 


tagecacaaa 


1800 


ctatacaaag acgcagaagc 


tacagtatca 


cttttgacaa 


tcacatctaa 


cgttgcttac 


1860 


tctaaacaaa 


ctggtaactc 


accagttcac 


aaaggtgtat 


acctcaacga 


agatggttct 


1920 


gtgaacttgt 


ctaaacttga 


attcttctca 


ecaggtgeta 


acccatctaa 


caaagctaaa 


1980 


ggtggttggt 


tgcaaaactt 


gaactcactt 


tetagecttg actttagtta 


tgeagctgae 


2040 


ggtatctcat 


tgactacaca 


agtatcacct 


cgcgctcttg 


gtaagactcg 


tgatgaacaa 


2100 


gttgataact 


tggtaacaat 


tcttgatggt 


tacttcgaaa 


acggtggaca 


acaegttaac 


2160 


ttgaacgtta 


tggacttgaa 


cgatgtttac 


gaaaaaatca 


tgtcaggega 


agaegttate 


2220 


gtacgtatct 


ctggatactg 


tgtaaacact 


aaatacctca 


ctccagaaca 


aaaaactgaa 


2280 


ttgacacaac 


gtgtcttcca 


cgaagttctt 


tcaatggatg acgccttgga tgeattgage 


2340 


taa 












2343 



<210> 472 
<211> 1620 
<212> DNA 
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<213> Streptococcus pneumoniae 
<400> 472 
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ccaatgttgg 
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gggaatgcag 


ttgacatgta 


tcgagtttgc 


tegtcaegtt 


1200 


ttaggtcttg 


aaggtgccaa 


ttctgeagag 


cttgcaccag aaacaaaata 


ccctatcatt 


1260 


gatatcatgc 


gtgatcagat 


tgatattgag 


gatatgggtg gaacccttcg 


tttgggactt 


1320 


tatcegtcta 


agttgaaacg 


tggctctaag 


getgetgetg 


cttatcacaa 


tcaagaagtg 


1380 


gtgcaacgcc 


gtcaccgtca 


ccgttatgag 


tttaataatg 


ccttccgtga 


gcagtttgag 


1440 


gcagcaggtt 


ttgtcttttc 


aggagtttct 


ccagacaatc 


gtttggtaga aatcgtggaa 


1500 


attcctgaaa 


ataaattctt 


tgtagcttgt 


cagtatcacc 


ctgaactgtc 


aagccgtcca 


1560 



-561- 



WO 02/083855 



PCT7US02/11524 



aaccgaccag aagaactcta cactgccttt gttactgcag cagttgagaa cagcaattag 1620 

<210> 473 

<211> 1140 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 473 



attatgaaca 


atactgaatt 


ttatgatcgt 


ctgggggtat 


ccaaaaacgc 


ttcggcagac 


60 


gaaatcaaaa 


aggcttatcg 


taagctttcc 


aaaaaatatc 


acccagatat 


* 

caacaaggag 


120 


cctggtgctg 


aggacaagta 


caaggaagtt 


caagaagcct 


atgagacttt 


gagtgacgac 


180 


caaaaacgtg 


ctgcctatga 


ccagtatggt 


gctgcaggcg 


ccaatggtgg ttttggtgga 


240 


gctggtggtt 


tcggcggttt 


caatggggca 


ggtggcttcg 


gtggttttga 


ggatattttc 


300 


tcaagtttct 


tcggcggagg 


cggttcttcg 


cgcaatccaa 


acgctcctcg 


ccaaggagat 


360 


gatctccagt 


atcgtgtcaa 


tttgaccttt 


gaagaagcta 


tcttcggaac 


tgagaaggaa 


420 


gttaagtatc 


atcgtgaagc 


tggctgtcgt 


acatgtaatg 


gatctggtgc 


taagccaggg 


480 


acaagtccag 


tcacttgtgg 


acgctgtcat 


ggcgctggtg 


tcattaacgt 


cgatacgcag 


540 


actcctcttg 


gtatgatgcg 


tcgccaagta 


acctgtgatg 


tctgtcacgg 


tcgaggaaaa 


600 


gaaatcaaat 


atccatgtac 


aacctgtcat 


ggaacaggtc 


atgagaaaca 


agctcatagc 


660 


gtacatgtga 


aaatccctgc 


tggtgtggaa 


acaggtcaac 


aaattcgcct 


cgctggtcaa 


720 


ggtgaagcag 


gctttaacgg 


tggaccttat 


ggtgacttgt 


atgtagtagt 


ttctgtggaa 


780 


gctagcgaca 


agtttgaacg 


tgaaggaacg 


actatcttct 


acaatctcaa 


cctcaacttt 


840 


gtccaagcgg 


ctcttggtga 


tacagtagat 


attccaactg 


ttcacggtga 


tgttgaattg 


900 


gttattccag 


agggaactca 


gactggtaag 


aagttccgcc 


tacgtagtaa gggggcaccg 


960 


agccttcgtg 


gcggtgcagt 


tggtgaccaa 


tacgttactg 


ttaatgtcgt aacaccgaca 


1020 


ggcttgaacg 


accgccaaaa 


agtagccttg 


aaagaattcg 


cggctgctgg tgacttgaaa 


1080 


gtaaatccaa 


agaaaaaagg 


cttctttgac 


catattaaag 


atgcctttga 


tggagaataa 


1140 



<210> 474 
<211> 297 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 474 

ggagttgcta tgaaattatc caacctactg ctatttgcag gagctgcagc cggaagttat 60 
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ctggttacaa 


aaaatcgcca 


aaccatcaca 


gatgaagtct 


tgaataccac 


tgaccgcgtt 


12 0 


caagctatca 


aggacgatgt 


ggatattatc 


caaaacagcc 


tgcaaatcat 


taaccagcaa 


180 


aaagaactta 


tcaaggaata 


ccaagaagac 


ttgacttaca 


agtttaaggt 


cttggaaaag 


240 


gatatccaga 


ctagactagc 


tgtgataaaa 


gaaatgcagg 


gaactgaaga 


taagtaa 


297 


<210> 475 
<211> 1158 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 475 
ggattcaaaa 


gtgaagaaaa 


catgagtaaa 


gaaatgctag 


aggccttccg 


cattttggaa 


60 


gaagacaagg 


gaatcaaaaa 


agaagatatc 


atcgacgcag 


tagtagagtc 


gcttcgttcc 


120 


gcttatcgca 


gacgctatgg 


tcagtcagac 


agcgtagcta 


ttgacttcaa 


cgaaaaaaca 


180 


ggtgacttta 


cagtttatac 


tgtccgtgaa 


gttgttgatg 


aagtatttga 


tagccgtttg 


240 


gaaatcagct 


tgaaagatgc 


tcttgccatt 


aattcagctt 


atgaacttgg 


agacaaaatc 


300 


aagtttgaag 


aagcaccagc 


tgagtttggt 


cgtgtagcag 


cccaatctgc 


caaacaaacc 


360 


atcatggaaa 


aaatgcgcaa 


gcaaacacgt 


gccatcactt 


acaatactta 


caaagaacat 


420 


gagcaagaaa 


tcatgtctgg 


tacagtagaa 


cgctttgaca 


accgctttat 


ctatgtcaac 


480 


cttggtagca 


tcgaagccca 


attgtcaaaa 


caagaccaaa 


ttcctggaga 


agtttttgct 


540 


tctcatgatc 


gtatcgaagt 


ttatgtttac 


aaggttgaag 


acaaccctcg 


tggtgtgaac 


600 


gtctttgtta 


gccgtagtca 


tccagaaatg 


atcaaacgtt 


taatggagca 


agaaattcca 


e? r r\ 

660 


gaagtttatg 


atggaactgt 


tgaaatcatg 


agcgtggctc 


gtgaagcagg 


tgaccgtacg 


720 


aaggttgctg 


ttcgtagcca 


caatccaaac 


gtggatgcta 


tcggtacaat 


cgttggacgt 


780 


ggtggtgcta 


atatcaagaa 


gattactagc 


aaattccacc 


cagctcgtta 


cgatgctaaa 


840 


aatgaccgca 


tggtaccaat 


cgaagaaaat 


atcgatgtta 


tcgagtgggt 


agcagatcca 


900 


gctgaattta 


tctacaatgc 


catcgctcct 


gctgaggttg 


accaagttat 


ctttgatgaa 


960 


aacgacagca 


aacgtgcctt 


ggtggttgtt 


ccagataaca 


agctttctct 


tgccattggt 


1020 


cgtcgtggac 


aaaacgtgcg 


cttggcggct 


cacttgactg 


gttaccgtat 


cgatatcaag 


1080 


tctgctagcg 


aatttgaagc 


catggaagac 


gctgcttcag 


tagagttgga 


agtagaaaac 


1140 


gatactgtag 


aagaataa 










1158 
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<210> 476 

<211> 2910 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 476 



ggtctcttat 


ggaatagaag 


aggaggacat 


gatttgtcta 


agaaaagatt 


gtacgaaatc 


60 


gcaaaagaac 


ttggaaaaga 


aagtaaagaa 


gttgtagcgc 


gtgcaaaaga gttgggcttg 


120 


gatgtgaaaa 


gccactcatc 


aagtgtggaa 


gaagctgtcg 


ctgcaaaaat 


tgctgccagc 


180 


tttaagcctg 


cagctgctcc 


gaaagtagaa 


gcaaaacctg 


cagccccaaa agtaagtgca 


240 


gaaaagaaag 


ccgaaaaatc 


tgagccagct 


aaaccagctg 


tagctaagga agaggcaaaa 


300 


cctgcagccc 


caaaagcaag 


tgcagaaaag 


aaagccgaaa 


agtctgaacc 


agtaaaacca 


360 


gctgtagcca 


aggaagaggc 


aaaaccagct 


gagccagtca 


ctccgaaaac 


agaaaaagta 


420 


gcggctaaac 


cgcaaagtcg 


taatttcaag 


gctgagcgtg 


aagcacgtgc 


taaagagcag 


480 


gcagagcgac 


gcaagcaaaa 


taagggcaat 


aaccgtgacc 


aacaacaaaa 


cggaaaccgt 


540 


cagaaaaacg 


acggccgtaa 


tggtggaaaa 


caaggtcaaa 


gcaaccgcga 


caatcgtcgc 


600 


tttaatgacc 


aagctaagaa 


gcagcaaggt 


cagcaaaaac 


gtagaaatga gcgccgtcag 


660 


caagaggata 


aacgttcaaa 


tcaagcggct 


ccacgtattg actttaaagc 


ccgtgcagca 


720 


gccctaaaag 


cagagcaaaa 


tgcagagtac 


gctcgttcaa gtgaggaacg cttcaagcag 


780 


tatcaggctg 


ctaaagaagc 


cttggctcaa 


gctaacaaac 


gcaaggaacc 


agaggaaatc 


840 


tttgaagaag 


cggctaagtt 


agctgaacaa 


gcacagcaag 


ttcaagcagt 


ggttgaagtc 


900 


gtccctgaga 


aaaaagaacc 


tgcagtggat 


acacgtcgta 


aaaaacaagc 


tcgaccagac 


960 


aaaaatcgtg 


acgattatga 


tcatgaagaa 


gatggtccta 


gaaaacaaca 


aaagaatcga 


1020 


agtagtcaaa 


atcaagtgag 


aaatcaaaag 


aatagtaact 


ggaataacaa 


caaaaagaac 


1080 


aaaaaaggca 


ataacaagaa 


caaccgtaat 


cagactccaa 


aacctgttac 


ggagcgtaaa 


1140 


ttccatgaat 


tgccaacaga 


atttgaatat 


acagatggta 


tgaccgttgc 


ggaaatcgca 


1200 


aaacgtatca 


aacgtgaacc 


agctgaaatt 


gttaagaaac 


ttttcatgat 


gggtgtcatg 


1260 


gccacacaaa 


accaatcctt 


ggatggggaa 


acaattgaac 


tcctcatggt 


ggattacggt 


1320 


atcgaagcca 


aacaaaaggt 


tgaagtggat 


aatgctgaca 


tcgaacgttt 


ctttgtcgaa 


1380 


gatggttatc 


tcaatgaaga 


tgaattggtt 


gagcgtccac 


cagttgttac 


tatcatggga 


1440 
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pacer t* fcraer* 


ft. c eta t~ ft ft ft ft c* 


ftftr , r , r»t"t"+"t*fr 


gatactcttc 


gtaactcacg 


/^r4~ 4~ rrrrrn r* a 

tgttgcgaca 


i cnfl 

IjUU 


y y y dciy i_cty 


ycgytotLac 


CCayCauaUC 


ggtgcctacc 


aaatcgtgga 


aaatggtaag 


1 juU 




4— t~ rra 4~ a /~" 


a f> a rtrra r*z*r* 

ca.ee. agyat ac 


geggecttta 


catcaatgeg 


tgcgcgtggt 


icon 

J.OZU 


etc* f"^^ >, t*0'f*+*a 


CCgauaCuaC 


yotCLLggLC 


gtagcggcag atgacggggt 


tatgectcag 


1 /-OA 

looU 


aCLattgaay 


ccaccaacca 


efceaaaagea 


getaaegtte 


caatcatcgt 


agctattaac 


1740 


a a ira 4~ 1* rra 4" ^ 


aaC caggugC 


uaacccagaa 


cgcgttatcg 


gtgaattggc 


agagcatggt 


1800 


<"*r4- rra 4- /t4-- a ^ 

ytyatyLCaa 


CtyCttgggg 


uggagactc u 


gaatttgttg 


aaatttegge 


taaattcaac 


1 O £ f\ 

1860 


CciaadLau eg 


aagaattgut 


ggaaacagee 


cttcttgtgg ctgaaatcca agaactcaaa 


1920 




f a t~T 4~ frrrf" f~* r-* 

CayCCCgtyC 


gaucgg cacg 


gttatcgaag cgcgcttgga 


taaaggaaaa 


1980 


ygtycgyLcg 


LCICIL.LL L> U-V-. u 


4- /~t t'apaar'aa 
U y LaOclaLaa 


ggtaccttga 


atgttcaaga 


cccaatcgtt 


O f\ A A 

Z U4U 


y L-t— yycxdcxcci 


i— tegg icg 


tgLCcgLyct 


atgaccaacg accttggtcg 


tcgtgttaaa 


ZJ.UU 


y ttyctgyaL 


a 4"* a a a 


oyuCtCLatC 


acaggtttga 


acgaagcacc 


gatggcgggt 


ZlbU 


y atLaL LULy 


pprrf* a r"»rra 

ccy L. ctduga 


frr-r a 4- »r a a a ra 

yy aug cicicLaci 


tetgegegtg cagcaggtga agagegtgee 


o o o r\ 
2220 


aaavg tg tn. 


■t - f* ft rra a a p a 


aprt+raa rtr* 4- 
dCgtCddgCL 


acccaacgtg 


ttagccttga aaacctcttt 


o o o n 
22o0 


yatdCCCULa 


aagccgggga 


aCtCaaouCC 


gttaatgtta 


tcatcaaggc 


tgatgtacaa 


2340 


yyucctgutg 


dagcccutuc 


4— fry* s*i *i /-* 4— 4— 

CgCCtCaCtt 


caaaagattg 


acgtggaagg 


tgtcaaagtg 


2400 


Gil* L.C1 LUy LLU 


9 +~ r* a rrrrifi 1" 

ac LCagcggL. 


rinn 4— **rf fat*/'* 

eg y uyCLauc 


aacgaatcag 


acgtgaccct 


tgecgaaget 


2460 


tuaaaLgLLL 


CtatcyLtyy 


lc tcaacgua 


cgccctacac 


cacaagctcg 


tcaacaagca 


252 □ 


/-ra sa i" rrft f rr 


ctuy uyyciciciL- 


rtr»rt 4- ^ n ^ /*< 

Logcccccac 


agcattatct 


acaaggttat 


cgaagagatg 


•"> C □ f\ 

Zdov 


gaagaagcta 


tgaaagggat 


gcttgatcca 


gaatttgaag 


aaaaagttat 


tggtgaagcg 


2640 


gttatccgtg 


aaaccttcaa 


ggtgtctaaa 


gtgggaacta 


tcggtggatt 


tatggttatc 


2700 


aacggtaagg 


ttgcccgtga 


ctctaaagtc 


cgtgttatcc 


gtgatggtgt 


cgttatctat 


2760 


gatggtgaac 


tegcaagett 


gaaacactat 


aaagacgacg 


tgaaagaagt 


gaeaaaeggt 


2820 


cgtgaaggtg 


gattgatgat 


cgacggctac 


aatgatatta 


agatggatga 


tgtgattgag 


2880 


gcgtatgtca 


tggaagaaat 


caagagataa 








2910 



<210> 477 
<211> 912 
<212> DNA 
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<213> Streptococcus pneumoniae 



^•Ann*> Ann 
cccataaaaa 


tatacaggag 


gcctgataaa 


atggcaatcg tttcagcaga 


aaaatttgtc 


60 


caagcagccc 


gtgacaacgg 


ttatgcagtt 


ggtggattta acacaaacaa 


ccttgagtgg 


120 


actcaagcta 


tcttgcgcgc 


agcagaagct 


aaaaaagctc cagttttgat 


ccaaacttca 


180 


atgggtgctg 


ctaaatacat 


gggtggttac 


aaagttgctc gcaacttgat 


cgctaacctt 


240 


gttgaatcaa 


tgggtatcac 


tgtaccagta 


gctatccacc ttgaccacgg 


tcactacgaa 


300 


gatgcacttg 


agtgtatcga 


agttggttat 


acttcaatca tgtttgacgg 


ttcacacctt 


360 


ccagttgaag 


aaaaccttaa 


attggctaaa 


gaagttgttg aaaaagcaca 


cgctaaaggt 


420 


atctcagtag 


aagctgaagt 


tggtactatc 


ggtggtgaag aagatggaat 


catcggtaaa 


480 


ggtgaattgg 


ctccaatcga 


agacgctaaa 


gcaatggttg aaactggtat 


cgacttcttg 


540 


gcagctggta 


tcggtaacat 


ccacggtcct 


tacccagtaa actgggaagg 


tcttgacctt 


600 


gaccacttgc 


aaaaattgac 


agaagctctt 


ccaggattcc caatcgtatt 


gcacggtgga 


660 


tcaggtattc 


ctgatgagca 


aatccaagca 


gctatcaaac ttggtgttgc 


caaagttaac 


720 


gttaacacag 


aatgccaaat 


cgcattcgct 


aacgcaactc gtaaatttgc 


tcgtgactac 


780 


gaagcaaacg 


aagcagaata 


cgacaagaaa 


aaactcttcg acccacgtaa 


attcttggct 


840 


gacggtgtaa 


aagctatcca 


agcatcggtt 


gaagaacgta tcgacgtatt 


cggttcagaa 


900 


ggtaaagcat 


aa 








912 


<210> 478 
<211> 468 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 478 
aaatctctaa 


ttaccgccaa 


aaccacaaag 


gaggatttaa aaatggctaa 


aaaagtcgaa 


60 


aaacttgtaa 


aattgcaaat 


ccctgctggt 


aaagctacac cagctccacc 


ggttggacct 


120 


gctcttggtc 


aagctggtat 


caacatcatg 


ggattcacaa aagagttcaa 


cgctcgtaca 


180 


gctgaccaag 


ctggtatgat 


cattccagtt 


gttatctcag tttacgaaga 


taaatcattt 


240 


actttcgtta 


cgaaaacacc 


accagctgct 


gttcttttga aaaaagctgc 


aggtgttgaa 


300 


aaaggatcag 


gtacacctaa 


taaaactaaa 


gttgctacag ttactcgtgc 


acaagtacaa 


360 


gaaattgcag aaactaagat 


gccagatttg 


aacgcagcaa acgtagagtc 


tgcaatgcgt 


420 
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atgatcgaag gtactgctcg ttctatggga ttcactgttg ttgactaa 468 

<210> 479 
<211> 693 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 479 

aaaatggcta aaaaaagcaa acaacttcgt gctgctcttg agaaaatcga cagcacaaaa 60 

gcatacagtg tagaagaagc tgtagcactt gcaaaagaaa ctaactttgc aaaatttgat 120 

gcaactgtag aagttgctta caacttgaac atcgacgtta aaaaagctga ccaacaaatc 180 

cgtggagcaa tggtattgcc aaacggtact ggtaaaactt cacgtgttct tgttttcgca 240 

cgtggtgcaa aagctgaaga agcaaaagct gctggtgcag actttgttgg tgaagatgac 300 

cttgttgcta aaatcaacga cggttggttg gacttcgacg tagttatcgc tacacctgat 3 60 

atgatggctc ttgttggacg tcttggacgt gtccttggac cacgtaactt gatgccaaac 420 

cctaaaactg gtactgtaac aatggatgtt gctaaagcag ttgaagagtc taaaggtggt 480 

aaaatcactt accgtgctga ccgtgcaggt aacgttcaag caatcatcgg taaagtatca 540 

tttgaagctg aaaaattggt tgaaaacttt aaagctttca acgaaacaat ccaaaaagca 600 

aaaccagcta cagctaaagg aacttacgta acaaacttga ctatcacaac tactcaaggt 660 

gttggtatca aagttgacgt aaactcactt taa 693 

<210> 480 
<211> 1866 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 480 

attttgaata ttatagagga aatcatgaca aaattaagag aagatatccg taacattgcg 60 

attatcgccc acgttgacca cggtaaaaca accctggttg acgaattatt gaaacaatca 120 

gaaacgcttg atgcacggac tgaattggca gagcgtgcta tggactcaaa cgatatcgaa 180 

aaagagcgtg gaattaccat ccttgctaaa aatactgccg ttgcttacaa . cggaactcgt 240 

atcaacatta tggacacacc aggacacgcg gactttggtg gagaagttga gcgtatcatg 3 00 

aaaatggttg acggtgttgt cttggtcgta gatgcctatg aaggaaccat gccacaaact 360 

cgtttcgtat tgaaaaaagc cttggaacaa gaccttgtcc caatcgtggt tgttaacaaa 420 
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atcgataagc 


catcagctcg 


tccagcagaa 


gtagtggatg aagtcttgga acttttcatc 


480 


gagcttggtg cagatgacga 


ccagcttgat 


ttcccagtgg tttatgcttc 


agcgatcaac 


540 


ggaacttctt 


cattgtcaga 


tgatccagct 


gaccaagaag cgactatggc 


accaatcttt 


600 


gacacgatta 


tcgaccatat 


cccagctcca 


gtagataact cagatgagcc tttgcagttc 


660 


caagtgtcac 


ttttggacta 


caatgacttc 


gttggacgta tcggtatcgg 


tcgtgtcttc 


720 


cgtggtacag 


ttaaggttgg 


ggaccaagtt 


accctttcta aacttgacgg tacaactaaa 


780 


aacttccgtg 


ttacaaaact 


cttcggtttc 


tttggtttgg aacgtc^tga aatccaagaa 


840 


gccaaagcgg 


gtgacttgat 


tgccgtttca 


ggtatggaag acatctttgt 


cggtgaaacc 


900 


atcactccga 


cagatgcagt 


agaagctctt 


ccaatcctac acatcgatga gccaactctt 


960 


caaatgactt 


tcttggtcaa 


caactcacca 


tttgctggta aagaaggtaa atgggtaact 


1020 


tctcgtaagg 


tggaagaacg 


cttgcaggca 


gaattgcaaa cagacgtttc 


ccttcgtgtt 


1080 


gacccaactg attcaccaga 


taaatggact 


gtttcaggac gtggagaatt 


gcacttgtca 


1140 


atccttatcg aaacaatgcg 


tcgtgagggc 


tatgaacttc aagtatctcg tccagaagtt 


1200 


atcgtaaaag 


aaatcgacgg 


tattaaatgt 


gaaccatttg aacgtgtaca 


aatcgacact 


1260 


ccagaagaat 


accaagggtc 


tgttatccaa 


agcctttctg aacgtaaagg 


tgaaatgttg 


1320 


gatatgattt 


caactggtaa 


tggtcaaact 


cgtttggtct tccttgttcc 


agcgcgtggt 


1380 


ttgattggat 


actcaactga 


gttcttatca 


atgactcgtg gttacggtat 


catgaaccat 


1440 


accttcgacc 


aatacttgcc 


attgattcca 


ggggaaattg gtggacgtca 


ccgtggtgcc 


1500 


cttgtttcta 


tcgatgctgg 


taaggctaca 


acttactcaa tcatgtctat 


cgaagaacgt 


1560 


ggtacgatct 


ttgtcaaccc 


aggtactgag 


gtttatgaag gaatgatcat 


cggtgaaaac 


1620 


tctcgtgaaa 


atgacttgac 


agttaacatc 


acgaaggcaa aacaaatgac 


caacgttcgt 


1680 


tcagctacta 


aggaccaaac 


agctgttatc 


aagacgcctc gtatcttgac 


acttgaagag 


1740 


tctcttgagt 


tcttgaacga 


cgatgagtac 


atggaagtaa cgcctgagtc 


tatccgtttg 


1800 


cgtaaacaaa 


tccttaacaa 


agcagagcgt 


gagaaagcta acaagaagaa 


aaaatcagct 


1860 


gaataa 










1866 



<210> 481 

<211> 1200 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 481 

aaaaagagtt attatagttg 


tauoy taaad 


agcaaacgc u 


cactcaaccy 


aggaggacag 


bu 


tttatgtcat 


acaaaacaag 


caaugcagaa 


ggucatgnag 


actccaccaa 


cacccacgau 


1_0 


ttggagccaa 


tggcgcaaca 


agtcattccc 


aaagcagcat 


ttggctatat 


cgctagtggg 


180 


gcggaagata 


ctttcacttt 


aagagagaat 


atccgtgcct 


ttaaccacaa 


gctcatcgtt 


240 


cctcatacac 


tttgcaatgt 


agaaaatcca 


agtacagaga 


4- 4- .— 4- 4» 4- __ 

ttgaatttgc 


aggtgaaaaa 


300 


ctatcttctc 


caatcattat 


ggcacctgtt 


gcggctcata 


aat tggcaaa 


tgaacagggg 


360 


gaagtggcga 


ctgcgcgtgg 


tgtgcatgag 


tttggttctc 


4_4-4--v.4-m.m_.__ 

tttatacaac 


cagttcttac 


420 


tctactgttg 


accttccaga 


gatttctgaa 


gccctccaag 


ggacacctca 


ttggtttcaa 


Ann 

480 


ttttacttta 


gtaaggatga 


cgguaccaac 


cgccacatca 


tggaccgtgt 


gaaggctgaa 


540 


ggttataaag 


cgattgtctt 


gacggcagat 


gctactgtag 


srgggga-st t c g 


tgaagtggat 


^ Aft 

600 


aagcgtaatg 


gttttgtctt 


CCCay LLyyC 


atgccgantig 


ttgaagaata 


cctgccagaa 


DDL) 


ggtgctggta 


aatcaatgga 


/-~. 4— 4— 4— *»-4- 4— 4— m 

CCtty LCCaC 


aaaccagcca 


aacaacgc 1 1 


gtctccacgc 


n> *"i r\ 
720 


gatgtagaat 


ttatcgctga 




cttcctgtgt 


atgtcaaggg 


accacaatgc 


— o r\ 
/BO 


cgtgaggacg 


ttgaacgttc 


gcttgctgca 


ggagcttctg 


gtatctgggt 


aaccaaccac 


840 


ggtggtcgtc 


aaatcgacgg 


tggaccagct 


gcctttgact 


cgcttcaaga 


agtggcagaa 


900 


gcagttgata 


gacgtgtgcc 


gattgtcttt 


gactctggtg 


ttcgtcgtgg 


tcaacacgtc 


960 


tttaaagcct 


tggcatcagg 


agcagacttg 


gttgctattg 


gacgccctgrt 


catctatggc 


1020 


ttggctctcg 


gtggtagtgt 


cggtgtgcgt 


caagtctttg 


aacacttgaa 


tgcggaattg 


1080 


aagacagtta 


tgcaattgtc 


tggaactcag 


accattgaag 


atgtcaaaca 


cttcaagctc 


1140 


cgtcacaatc 


catacaaccc 


aaccttccca 


gttgaccctc 


gtgacttaaa 


attgtattga 


1200 


<210> 482 
<211> 1011 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 482 
aaaagagttc 


aattcgaact 


ctttttttgc 


tataatgagg 


ggagaaaaat 


cagacaggag 


60 


atcgacatgt 


cagaaccatt 


atttttacaa. 


tcagttatgc 


aagaaaaaat 


ctggggtgga 


120 


gccaagctac 


gtgatgagtt 


tggctacgac 


atcccaagtg 


aaaaaatcgg 


agaatattgg 


180 
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gccatctcag 


cccatccaaa 


tggagtctct 


aaagttgcca 


atggtcgtta 


cgagggaaca 


240 


gatcttgcta 


ctttgtatgc 


ggaacaccgt 


gaattatttg 


gcaatcgtcc 


agaacctgta 


300 


tttccacttt 


tgaccaagat 


cctcgatgcc 


aacgactggc 


tcagtgtcca 


agttcaccca 


360 


gacgatgctt 


atggactcga 


gcatgaaggc 


gaactcggaa 


aaacagaatg 


ctggtacatt 


420 


atcgcagcgg 


atgaaggttc 


agagattatc 


tacggtcaca 


atgccaagtc 


aaaagaagaa 


480 


ctccgccagc 


aaatcgagga 


caagaactgg 


gatgacttgt 


tgaccaaagt 


ccctgttaag 


540 


gctggagatt 


tcttctatgt 


accaagcggg 


actatgcacg 


ctatcggggc 


gggtatctta 


600 


atccttgaaa 


cccagcagtc 


tagcgatacc 


acctatcgcg 


tctatgactt 


tgaccgcaag 


660 


gatgacaaag 


gcaacttgcg 


tgaacttcat 


cttgaaaaat 


ccatcgatgt 


cttgaacatt 


720 


ggtgagccag 


caaatagccg 


tcctgtaact 


gttaaagcag 


atgatttgcg 


ttccactctc 


780 


cttgtatcta 


atgatttctt 


cgcagtttac 


aagtgggaaa 


ttactggaaa 


agttgacttt 


840 


gaaaagacag 


ctgactacag 


cttattgagt 


gtcttggctg 


gtcaaggtca 


gctaactgtt 


900 


gacgggaaaa 


attatccaat 


tcaaaaaggc 


agccacttta 


tcctaccaag 


tgatgttgaa 


960 


gcttggactc 


tggaagggca 


aggtttggaa 


ttgattgtta 


gccatccata 


a 


1011 



<210> 483 

<211> 864 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 483 



caaagatgga 


gaatttctat 


gacttggaag 


attattgctg 


actctggttg 


tgattatcgt 


60 


caactgccaa 


caccagctat 


taacacaacc 


tttgtaagtg 


tccccttaac 


cattcaagta 


120 


gctgatcagg 


tctttgttga 


tgacgccagt 


ctcgatattg 


accaaatgat 


ggaaaccatg 


180 


tatgcaactg 


cagaagcttc 


aaaatcggct 


tgtccaagcc 


cagatgacta 


tttgcgagca 


240 


tttgaaggtg 


ccaaaaacat 


tttcctagta 


accatcacag 


gtaccctttc 


tggcagtcac 


300 


aatagtgctc 


aactagcaaa 


gaatatttat 


ctggaagacc 


atcctgacac 


taagattcat 


360 


gtgattgata 


gtttatctgc 


tggtggtgaa 


gttgacctac 


tcgtagaaaa 


attgaatgac 


420 


ttgattgacc 


agggcttgtc 


ttttgaagaa 


gtggttgaag 


ctatcaccgc 


ctatcaagaa 


480 


aaaactaagt 


tgctctttgt 


cctagccaaa 


gtcgataact 


tggtgaagaa 


cggccgtttg 


540 


agcaagctta 


tcggtacggt 


cgttggcctt 


ctcaacattc 


gtatggtcgg 


aaaagctagt 


600 
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gaaactggga ctctcgaatt gctacaaaaa gcaaggggat caaagaaatc agttcaagct 660 

gcctatgatg agttagtaaa agctggatat gctggtggcc gtattgtcat ggcccaacgc 720 

aataacgaaa aatgttgtca acagctctca gagcgaatcc gtgaaacctt cccacaagcg 780 

gatattaaaa ttctaccaac ctctggtctc tgcagtttct atgcagaaga gggcggtttg 840 

ctgatgggct atgaaattga ttaa 864 

<210> 484 

<211> 681 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 484 



accgtttttt 


ggtataataa 


gaagaataaa ttgaaagaag gaattccaaa 


aatgggaaaa 


60 


attgaagtta 


ttaatcaccc 


actgattcaa cacaaattgt caatcttgcg 


tcgtacagat 


120 


acttctacaa 


aagcttttcg 


tgagctagta gatgagattg caatgttgat 


ggggtatgaa 


180 


gtacttcgtg 


atcttccact 


agaagatgtg gaaatcgaaa caccaattac 


aaaaacagtt 


240 


caaaaacaat 


tggcaggtaa 


gaaattggcc atcgtcccaa tcttgcgtgc 


aggtatcggg 


300 


atggttgatg 


gtctcttgaa 


cttggttcca gctgctaaag ttggccacat 


cggtatgtac 


360 


cgtgatgaag 


aaacacttca 


accagttgaa tacttggtga aattgcctga ggacattgac 


420 


caacgtcaaa 


tttttgtagt 


agacccaatg ttggcaacag gtggctcagc 


aatcttggct 


480 


gttgattctc 


ttaaaaaacg 


tggcgcatca aatatcaaat ttgtctgcct 


tgtatctgct 


540 


ccagagggtg 


taaaagccct 


tcaagaagct catccagatg tagaaatctt 


tacagcagcc 


600 


ttggatgaac 


gtttgaacga 


acacggttat atcgttccag gtcttggaga 


tgctggagac 


660 


cgcttgttcg 


gtacaaaata 


a 




681 



<210> 485 
<211> 951 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 485 

aatcaatgcc gcagtggtat cgatggaaaa caaatcgaag tagtcgataa agataataag 60 
tctgaaacag ctgaggctgc ttcagttaca actaaccttg taacccaatc taaagtatca 120 
gcagtcgtag gacctgcgac atctggtgcg actgcagctg cggtagcgaa cgctacaaaa 180 
gcaggtgttc cattgatctc accaagtgcg actcaagatg gattgactaa aggtcaagat 240 
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tgactatgct 
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aaaggyautg 


caaaatcttt 


ccgcgagtca 


tacaagggtg 


aaatcgttgc 


agatgaaact 


4zU 


ttcgtagcag 


gtgacacaga 


cttccaagca 


gcccttacaa 


aaatgaaagg 


gaaagacttt 


480 


gatgctatcg 


ttgttcctgg 


ttactataat 


gaggctggta 


aaattgtaaa 


ccaagcgcgt 


540 


ggcatgggaa 


ttgacaaacc 


aatcgttggt 


ggtgatggat 


tcaacggtga 


ggagtttgta 


600 


caacaagcaa 


ctgctgaaaa 


agcatcaaac 


atctacttta 


tctcaggctt 


ctcaactact 


660 


gtagaagttt 


cagctaaagc 


taaagccttc 


cttgacgctt 


accgtgctaa 


gtacaatgaa 


720 


gagccttcaa 


catttgcagc 


cttggcttat 


gattcagttc 


accttgtagc 


aaacgcagca 


780 


aaaggtgcta 


aaaattcagg 


tgaaatcaag 


aataaccttg 


ctaaaacaaa 


agattttgaa 


840 


ggtgtaactg 


gtcaaacaag 


cttcgatgca 


gaccacaaca 


cagtcaaaac 


tgcttacatg 


900 


atgaccatga 


acaatggtaa 


agttgaagca 


gcagaagttg 


taaaaccata 


a 


951 



<210> 486 

<211> 1218 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 486 



caatattttt 


taagggggga 


catttttatg 


tcagagcgta 


aattattcac 


gtctgaatct 


60 


gtatctgagg 


ggcatccgga 


taagattgca 


gaccaaattt 


cagatgcgat 


tttggatgct 


120 


attttagcaa 


aggatccaga 


ggcgcacgtt 


gctgctgaaa 


cagctgtata 


tactggttct 


180 


gtccacgttt 


ttggtgaaat 


ttctacaaat 


gcctatgtgg 


atattaaccg 


tgtggttcgt 


240 


gataccattg 


cagagattgg 


ttataccaat 


acagaatatg 


gattttctgc 


tgagacggtg 


300 


ggagtacacc 


catctttggt 


ggaacaatct 


cctgacatcg 


ctcaaggtgt 


taacgaagcc 


360 


ttggaggttc 


gtggaaatgc 


tgatcaagat 


ccactggact 


tgattggagc 


aggtgaccaa 


420 


gggctcatgt 


ttggatttgc 


agtagatgaa 


acagaagagc 


ttatgccatt 


gccaattgca 


480 


ctcagtcata 


aattggttcg 


tcgtctggca 


gaacttcgta 


agtctggaga 


aattagctat -> 


540 


ctccgtccag 


atgcaaaatc 


acaagttaca 


gttgagtacg 


atgaaaatga 


ccgtccggta 


600 


cgtgtagata 


cagtcgttat 


ttctactcag 


catgatccag 


aggccactaa 


tgaacaaatc 


660 


catcaagatg 


tgattgacaa 


ggtcatcaaa 


gaagttattc 


catcttctta 


tcttgatgat 


720 
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cgctatattg 


ccaagaatat 


cgttgcagca 


gaecttgeta 


agaaggcaga 


agtgcagttg 


960 


gectatgeta 


tcggtgttgc 


gcaacctgtt 


tctgttcgta 


tcgatacttt 


eggtacagga 


1020 


acagtagctg 


aaagtcaact 


tgaaaaagcg 


getegtcaaa 


tctttgacct 


tcgccctgca 


1080 


gggattatcc 


aaatgctgga 


cctcaagcgt 


ccaatttacc 


gtcaaacatc 


ggcttacggt 


1140 


cacatgggac 


gtacagatat 


tgatcttcca 


tgggaacgtt 


tggataaggt. 


agatgetttg 


1200 


aaagaagcag 


taaaataa 










1218 



<210> 487 

<211> 291 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 487 



agaaatgaga 


ctttaaaaat 


ggcagttaaa 


atccgtttga 


ctcgtatggg 


ttctaagaaa 


60 


aaacctttct 


acegtatcaa 


cgtagcagat 


tcacgttcac 


caegtgaegg 


aegtttcate 


120 


gaaacagttg 


gaacttacaa 


cccacttgtt 


gctgaaaacc 


aagtaacttt 


gaaagaagac 


180 


cgcgttcttg 


catggttggc 


taatggagct 


caaccttcag 


acacagtacg 


taacatcctt 


240 


tcaaaagaag gcgtattgaa 


aaaattccac 


gattctaaat 


tttcaaaata 


a 


291 



<210> 488 

<211> 414 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 488 



acattatcaa 


ctgacagtag 


aagaagaaaa 


aatgctggca 


gaaatcaaag 


aaaacaaaga 


60 


ataaaggaga 


aacctatgea 


agtaatcaaa 


cgtaatggcg 


aaattgctga 


atttaatcca 


120 


gataagattt 


accaagccat 


cttgaaggca 


gcccaaactg 


tttatgtttt 


gacagatgat 


180 


ttgcgtcaaa 


atettgetea 


agtcactaag 


aaggtagttt 


tggatttaca 


agaagecaag 


240 


gtggaacgtg 


cgactatcag 


tatgattcaa 


tctatggttg 


aacatcgttt 


attgggegea 


300 


ggttacatta 


ecattgeaga 


acactacatt 


tectategtt 


tacaacgtga 


cttggaaaga 


360 
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agtggttatg gagatcatat cgcagttcat ttacattttg aacaaattcg ctaa 414 

<210> 489 

<211> 2268 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 489 



ggtagatgta 


tgctttgtca 


aaactgtaaa attaacgact 


caacaattca 


tctttacacc 


60 


aatctcaatg 


gaaaacaaaa 


acaaattgac 


ctctgtcaaa 


actgctataa 


gattatcaaa 


120 


acagatccta 


acaatagcct 


cttcaaaggt atgacggatc 


tgaacaatcg 


tgacttcgat 


180 


ccctttggtg 


atttcttcaa 


tgatctaaac 


aatttcagac 


cttctagcaa 


tactcctcct 


240 


attcccccaa 


cccaatcagg 


tggaggttac 


ggtggaaacg 


gcggttatgg 


ttcccaaaat 


300 


cgtggatctg 


ctcaaactcc 


gccacctagc 


caagaaaaag 


gcctgctgga 


agaatttggt 


360 


attaatgtaa 


ctgaaattgc 


ccgtcgtgga gacattgacc 


ccgttattgg 


gcgcgacgat 


420 


gagattatcc 


gtgtcatcga 


gattctcaat cgtagaacca 


agaataatcc 


tgtccttatc 


480 


ggtgaacctg 


gtgtcggaaa 


aacggccgtt gtcgaaggtc 


tagctcagaa 


aattgtcgat 


540 


ggcgatgtgc 


cacataaact 


ccaaggtaaa caagtcatcc 


gtctggatgt 


ggttagctta 


600 


gttcaaggaa 


cggggattcg 


aggacaattt 


gaagaacgca 


tgcaaaaact 


catggaagaa 


660 


attcgcaaac 


gtgaagacat 


catcctcttt 


atcgatgaaa 


tccatgaaat 


tgttggtgct 


720 


ggttctgcga 


gtgatggtaa 


tatggacgca 


ggaaatatcc 


tcaagccagc 


ccttgctcgt 


780 


ggagaactgc 


aactagtcgg 


tgctactacc 


ctcaatgaat 


accgtatcat 


tgaaaaggat 


840 


gctgccctcg 


agcgtcgtat 


gcagcctgtt 


aaagtcgatg 


aaccaacggt 


ggacgaaaca 


900 


atcactattc 


tcaaagggat 


tcaaaagaaa 


tacgaagatt 


accaccacgt 


tcaatataca 


960 


gatgctgcga 


ttgaagcagc 


tgcaactctt 


tccaatcgct 


acatccaaga 


tcgcttcttg 


1020 


cctgacaagg 


ccattgacct 


cctagatgaa 


gctggttcta 


agatgaactt 


gaccttgaat 


1080 


tttgtggatc 


ctaaagtaat 


tgatcagcgc 


ttgattgagg 


ctgaaaatct 


caagtctcaa 


1140 


gctacacgag 


aagaagattt 


tgagaaggcg gcctacttcc 


gcgaccagat 


tgccaagtat 


1200 


aaggaaatgc 


aaaagaaaaa 


gatcacagac 


caggatactc 


ctagcatcag 


cgagaaaact 


1260 


attgagcaca 


ttatcgagca 


gaaaaccaat 


atccctgttg 


gtgatttgaa 


agagaaagaa 


1320 


caatctcaac 


tcatccatct 


agccgaagat ctcaagtctc 


atgttattgg 


tcaagatgat 


1380 
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gcagtcgata 


agattgccaa 


ggctattcgc 


cgtaatcgtg 


tcggacttgg 


tacccctaac 


1440 


cgcccaatcg 


gaagcttcct 


cttcgttggg 


ccaactggtg 


tcggtaagac 


agaactttcc 


1500 


aaacaactgg 


ctatcgaact 


ttttggttct 


gctgatagta 


tgattcgctt 


tgatatgagt 


1560 


gaatacatgg 


aaaaacatag 


tgtggctaag 


ttggtcggcg 


ctcctccagg 


ttatgttggc 


1620. 


tatgatgagg 


ctggtcaatt 


aactgaaaaa 


gttcgccaca 


atccatattc 


tctcatcctt 


1680 


ctcgatgaag 


tggaaaaagc 


tcacccagat 


gttatgcaca 


tgtttcttca 


agtcttggac 


1740 


gatggtcgtt 


tgacagacgg 


gcaaggacgc 


accgttagct 


tcaaggatgc 


catcattatc 


1800 


atgacctcaa 


atgcaggtac 


aggaaagacc 


gaagctagcg 


ttggatttgg 


tgctgctaga 


1860 


gaaggacgta 


ccaattctgt 


cctcggtgaa 


ctcggtaact 


tctttagccc 


agagtttatg 


1920 


aaccgttttg 


atggcattat 


cgaatttaag 


gctctcagca 


aggataacct 


ccttcagatt . 


. 1980 


gtcgagctca 


tgctagcaga 


tgttaacaag 


cgcctctcta 


gcaacaacat 


tcgtttggat 


2040 


gtaactgata 


aggtcaagga 


aaagttggtt 


gacctaggtt 


atgatccaaa 


aatgggagca 


2100 


cgcccacttc 


gtcggactat 


tcaagactat 


attgaggaca 


caatcactga 


ctactacctt 


2160 


gaaaatccaa 


gc gaaaaaga 


tctcaaagca 


gttatgacta 


gcaagggaaa 


cattcagatt 


2220 


aaatctgcca 


aaaaagctga 


agttaaaagt 


tctgaaaaag 


aaaaataa 




2268 



<210> 490 

<211> 1203 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 490 



atgaacgaat 


ttgaagattt 


gctaaatagc 


gttagtcaag 


ttgagactgg 


tgatgttgtt 


60 


agtgctgaag 


tattgacagt 


tgatgcgact 


caagctaacg 


ttgcaatctc 


tggaactggt 


120 


gttgaaggtg 


tcttgactct 


tcgcgaattg 


acaaacgatc 


gtgatgcaga 


tatcaatgac 


180 


tttgttaaag 


taggagaagt 


attggatgtt 


cttgtacttc 


gtcaagtagt 


tggtaaagat 


240 


actgatacag 


ttacatacct 


tgtatctaaa 


aaacgccttg 


aagctcgcaa 


agcatgggac 


300 


aaacttgttg 


gtcgcgaaga 


agaagttgtt 


actgttaaag 


gaacgcgtgc 


cgttaaaggt 


360 


ggactttcag 


tagaatttga 


aggtgttcgt 


ggatttatcc 


cagcttcaat 


gttggatact 


420 


cgtttcgtac 


gtaacgctga gcgttttgta 


ggtcaagaat 


ttgatactaa aatcaaagaa 


480 


gttaacgcta 


aagaaaaccg 


cttcatcctt 


tcacgtcgtg 


aagttgttga 


agcagctact 


540 
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gcagcagctc 


gcgctgaagt attcggtaaa 


ttggctgttg gtgatgttgt 


aactggtaaa 


600 


gttgctcgta 


tcacaagctt cggcgctttc 


gtcgaccttg gtggtgttga 


cggattggtt 


660 


cacttgactg aattgtcaca tgaacgtaat 


gtatcaccaa 


aatcagttgt 


aactgttggt 


720 


gaagaaattg aagtgaaaat ccttgatctt 


aacgaagaag 


aaggacgtgt 


atcactttca 


780 


cttaaagcaa cagtaccagg accatgggat ggcgttgagc aaaaattggc taaaggtgat 


840 


gtagtagaag gaacagttaa acgtttgact gacttcggtg catttgttga agtattgcca 


900 


ggtatcgatg 


gacttgttca cgtatcacaa 


atttcacaca 


aacggattga 


aaatccaaaa 


960 


gaagctctta 


aagttggtca agaagttcaa 


gttaaagttc 


ttgaagttaa 


cgcagatgca 


1020 


gaacgcgtgt 


cactttctat taaagctctt 


gaagaacgtc 


cagcccaaga 


agaaggacaa 


1080 


aaagaagaaa 


aacgtgctgc tcgtccacgt 


cgtccaagac 


gtcaagaaaa 


gcgtgatttc 


1140 


gaacttccag 


aaacacaaac aggattttca 


atggctgatt 


tgtttggtga 


tatcgaactt 


1200 


taa 












<210> 491 
<211> 1443 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 491 
attattagaa 


atgaagaaag aaaggatact 


atggctgaag 


aaagagtaga 


accaaaacca 


60 


attgaccttg 


gtgaatataa atttggtttc 


catgacgatg 


tagagcctgt 


cttatcgaca 


120 


ggaaaaggac 


tcaacgaagg tgttattcgt 


gaattatctg ctgctaaggg 


tgagcctgag 


180 


tggatgttgg 


agttccgttt gaagtcttat 


gaaaccttca 


aaaaaatgcc 


catgcaaact 


240 


tggggagcag 


acttgtcaga gattgacttt 


gatgacttaa 


tctactacca 


aaaaccatct 


300 


gacaaaccag 


cccgttcttg ggatgatgta 


cctgaaaaga 


ttaaagaaac 


ctttgaacgt 


360 


atcgggattc 


cagaagctga acgtgcttat 


ttagcagggg 


cttctgccca 


gtacgagtca 


420 


gaagtggttt 


accacaacat gaaggaagag 


ttccaaaaat 


taggtattat 


ctttacagat 


480 


acagattccg 


cactcaagga atacccagac 


ttatttaaac 


aatactttgc 


gaagttggta 


540 


ccgccgacag 


ataacaagtt ggcagccctc 


aactcagcag 


tatggtcggg 


tggaactttt 


600 


atctacgtgc 


caaaaggtgt caaggtagat 


attccacttc 


aaacttattt 


ccgtatcaat 


660 


aacgaaaata 


taggtcagtt cgaacgtacc 


ttgattatcg 


ttgatgaggg 


agcaagcgtc 


720 
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tactacgtag 


aaggatgtac 


agcaccaaca tattcaagca atagcttaca cgctgccatt 


780 


gtagaaattt 


ttgctttgga 


cggagcttat atgcgttata caactatcca aaactggtct 


840 


gataacgtct 


ataacttggt 


aacaaagcgt gctaaggctc aaaaggatgc cactgttgag 


900 


tggattgatg 


gaaacttggg 


tgccaaaacg actatgaaat atccatctgt ttaccttgat 


960 


ggagaaggag 


cgcgtggtac 


catgctctct atcgcctttg ctaatgcagg gcaacaccaa 


1020 


gacacgggtg 


ctaagatgat 


tcacaatgct ccacatacca gctcgtctat tgtgtctaaa 


1080 


tccatcgcta 


aaggtggagg 


aaaggttgac taccgtggac aagtcacctt taacaagaac 


1140 


tctaagaaat 


ctgtttccca 


cattgaatgt gataccatta tcatggatga cttgtcagca 


1200 


tcagatacta 


ttccatttaa 


tgaaattcac aactcgcaag tggctttgga acacgaagcc 


1260 


aaagtatcta 


agatttcaga 


agagcaattg tattatctca tgagccgtgg attgtcagaa 


1320 


tctgaggcaa 


ctgaaatgat 


tgtcatggga tttgtagaac cctttacaaa agaacttcca 


1380 


atggaatacg 


cagttgagct 


gaaccgcttg attagctatg aaatggaggg atcagttgga 


1440 


taa 






1443 



<210> 492 
<211> 1254 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 492 

aataagacta ctatgaaaaa aatattttta actttgttaa ctgtctctct tttagggggt 60 

gcttctactg ctgttgctca agattttacc attgccgcta aacatgcgat tgctgttgag 120 

gcaaatactg gtaaaattct ctatgagaag gatgcaacgc aacctgtcga aattgcttcc 180 

ataacaaaat tgattactgt ttatctggtc tatgaagctt tggaaaacgg aagtattacc 240 

ctctccactc ctgtagatat ttctgattat ccttatcaat tgacgacaaa ttctgaagcc 300 

agtaatattc ctatggaggc ccgtaattat actgtcgaag agttgcttga agcaactctg 360 

gtatctagtg ccaacagcgc cgctattgcc ctagctgaga aaattgctgg ctcagaaaaa 420 

gatttcgtcg atatgatgcg ggcaaaactc ttggaatggg gaattcagga tgccactgtt 480 

gtcaatacga caggtcttaa caatgaaact ctaggggata acatttaccc aggttctaaa 540 

aaagatgagg aaaataagct tagtgcttat gatgtcgcta tcgttgctcg caacctcatc 600 

aaaaaatacc cacaagtctt agaaatcacc aaaaaacctt cttctacttt tgctgggatg 660 
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acaatcactt caaccaacta catgttagaa ggtatgcctg cttaccgtgg tggttttgat 720 

gggctaaaaa caggaacaac agataaggct ggagagtctt ttgttggtac tactgtcgaa 780 

aaaggcatga gagtcatcac agttgtttta aatgcagatc atcaagacaa taatccttac 840 

gctcgattta cagctacatc ttccctaatg gattatattt cttctacatt tacacttcgc 900 

aaaatcgttc aacaaggcga tgcctatcaa gatagcaaag cccctgtaca agatggaaaa 960 

gaagatacag taactgcagt ggctccagag gatatctatc taatcgaacg tgttgggaat 1020 

caatcttccc aatctgttca attcacacct gattccaaag caatcccagc accacttgaa 1080 

gctggaacag tggttggcca tttgacttat gaagacaagg acttgattgg tcaaggttac 1140 

atcaccacag agcgccctag tttcgaaatg gtagcagaca agaaaattga aaaagccttc 1200 

ttcttaaaag tttggtggaa tcagtttgtc cgctttgtta acgagaaatt ataa 1254 

<210> 493 
<211> 1074 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 493 



aagaattttc 


aacgtaaatg 


tggtataatc 


agtaagaatg 


ttaaaagaaa 


aaggagcata 


60 


accaatatga 


aacgtattgc 


tgttttgact 


agtggtggag 


acgcccctgg 


tatgaacgct 


120 


gccatccgtg 


cagttgttcg 


tcaagcaatt 


tcagaaggaa 


tggaagtttt 


tggtatctat 


180 


gacggatatg 


ctggtatggt 


tgccggtgaa 


attcatcccc 


tagatgcagc 


ttcagtaggg 


240 


gacatcattt 


ctcgtggtgg 


tactttcctt 


cactcagctc 


gttacccaga 


gttcgctcaa 


300 


cttgaagggc 


aacttaaagg 


gattgagcaa 


ttgaaaaaac 


acggaattga aggtgtagtt 


360 


gttatcggtg 


gtgacggatc 


ttaccacggc 


gctatgcgtt 


tgactgaaca 


tggcttccca 


420 


gctattggtc 


ttccaggtac 


aatcgataac 


gatatcgttg gtactgactt 


tacaatcggt 


480 


tttgacacag 


cggttactac 


tgccatggac 


gctatcgata 


agattcgtga 


tacatcatca 


540 


agtcaccgtc 


gtacttttgt 


aatcgaagtt 


atgggacgta 


acgctggtga 


tatcgctctt 


600 


tgggctggta 


ttgcaactgg 


tgctgatgaa 


atcatcatcc 


ctgaagcagg 


cttcaagatg 


660 


gaagatatcg 


tagcaagcat 


caaagctggt 


tatgaatgtg gtaaaaaaca 


caatattatc 


720 


gtcttagctg 


aaggtgtgat 


gtcagcggct 


gaatttggtc 


aaaaacttaa 


agaagctgga 


780 


gatacaagcg 


accttcgtgt 


aacagaactt 


ggacatattc 


aacgtggtgg 


ttctccaact 


840 
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atcggcaata 


tcttggccta 


tatttccatc 


ggcgaccgca 


tccaagacat 


cgagcgcttg 


1140 


gttggtgctc 


tggctgatat 


taagagactc 


tattcaagag 


atggaaaaga 


tttgatagca 


1200 


ggagaatata 


ttcagcccga 


gttagtgctg 


tctccgcaag 


aagccttcta 


ttcagaaaga 


1260 


aaaagtttaa 


ctttggatga 


ttctgttgga 


caggtctgtg 


gagaatttgt 


tatgtgttac 


1320 


cctccaggta 


ttcctatctt 


ggctcctggt 


gaacgcatta 


cacgagaaat 


tgtcgactat 


1380 


atccaattcg 


ccaaggaacg 


tggttgctcc 


ctccaaggga 


cggaagatcc 


agaggtcaat 


1440 


catatcaacg ttattaagag aaagacaaac 


tataagaaaa 


gtcaatag 




1488 



<210> 496 

<211> 861 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 496 



atggatttat 


ggttttctga 


agttcatact 


ccagatgtca 


aattgtctct gagaacagcc 


60 


aagcaacttt 


acgctggaaa 


aagtgaatgg 


caggatatcg 


aagtcttgga tacgccagct 


120 


tttgggaaaa 


tactgatttt 


aaatggccat 


gtcttgttct 


cagatgcgga tgatttcgtc 


180 


tacaatgaaa 


tgaccgttca 


cgttcccatg 


gctgtccacc 


caaatccaaa gaaagtattg 


240 


gttattgggg 


gtggtgacgg 


cggtgttgcc 


caagtattaa 


ccctctatcc tgaactggag 


300 


caaattgata 


ttgtggaacc 


ggatgagatg 


ttggtcgagg 


tctgtcgtga gtatttccca 


360 


gactttgctg 


cagggctaga 


tgatcctcgt 


gttaccattt 


actaccaaaa tgggctacgc 


420 


tttttgcgaa 


actgcgaaga 


tgattacgat 


attatcatca 


acgatgcgac agatccattt 


480 


ggccatacgg 


aaggactctt 


taccaaggaa 


ttctacggca 


atagttatcg agctctgaag 


540 


gaagacggca 


tcatgattta 


ccagcatggg 


agtcccttct 


ttgacgagga tgagtcggcc 


600 


tgccgaagca 


tgcaccgcaa 


ggtcaatcaa 


gcctttccaa 


tcagtcgggt ttatcaggcc 


660 


catattccaa 


ctagcccagc 


tggctattgg 


ttgtttggat 


ttgcatcgaa- aaaataccac 


720 


cctgtcaaag 


attttgacaa 


ggaaggctgg 


aaaaaacgcc 


agcttttcac agaatactac 


780 


actgcaaact 


tacacgtggg 


agcctttatg 


ttgcccaagt 


atgttgagga cattttagaa 


840 


gaagaggaag 


gaaaaaaatg 


a 






861 



<210> 497 
<211> 885 
<212> DNA 
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gcgcgtgacc gtgttttggc gtcacgtatg ggtgcacatg ctgttaaact tcttaaagaa 9 00 

ggtatcggtg gtgttgcggt tggtattcgt aacgaaaaaa tggttgaaaa tccaattctt 960 

ggtactgcag aagaaggggc attgtttagc cttactgcag aaggtaagat tgtggttaac 1020 

aacccacaca aagccgatat tgagctatct agcttgaata agagcttgtc ataa . . 1074 

<210> 494 
<211> 1545 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 494 

gaccaaaaag gtcatatata taaaggagtc acaaaaatca tgaacaaacg tgtaaaaatc 60 

gttgcaactt tgggtcctgc ggtagaaatc cgtggtggta aaaaattcgg tgaggacgga 120 

tactggggtg aaaaacttga tgttgaagct tcagctaaaa acattgctaa attgattgaa 180 

gctggtgcta acacattccg attcaacttc tcacacggcg accaccaaga acaaggtgag 240 

cgtatggcaa ctgttaaact tgcggaaaaa attgcaggta aaaaagttgg tttccttctt 300 

gatacaaaag gacctgaaat ccgtacagaa ttgttcgaag gtgaagctaa agaatattca 360 

tacaaaactg gtgaaaaaat tcgtgttgca actaaacaag gaatcaaatc aactcgtgaa 420 

gtgattgcgt tgaacgttgc tggtgctctt gatatctatg atgatgttga agttggtcgt 480 

caagttttgg ttgacgatgg taaacttggt cttcgtgtgg ttgctaaaga tgatgcaact 540 

cgtgaatttg aagttgaagt tgaaaacgat ggtatcatcg ctaaacaaaa aggtgtgaac 600 

atccctaaca ctaaaattcc tttcccagct cttgctgaac gcgataacga cgatatccgt 660 

ttcggtcttg aacaaggtat caacttcatc gcaatttcat tcgtacgtac tgcaaaagat 720 

gtgaacgaag ttcgtgcaat ctgtgaagaa actggaaacg gacatgttca attgttcgct 780 

aaaatcgaaa accaacaagg tatcgataac ttagatgaaa tcatcgaagc agctgatggt 840 

attatgattg ctcgtggtga tatgggtatc gaagtaccgt tcgaaatggt tccagtttat 900 

caaaaaatga ttatcaagaa agtcaatgct gcaggtaaag ttgttatcac tgcaacaaac 960 

atgcttgaaa caatgactga aaaaccacgt gcaactcgtt cagaagtatc agatgtattc 1020 

aacgctgtta tcgacggaac tgacgctaca atgttgtcag gcgagtctgc aaacggtaaa 1080 

tacccactcg agtcagtaac tacaatggct acaatcgaca agaacgctca agctcttctt 1140 

aatgaatacg gacgtcttga ttcagattca tttgagcgta actctaagac agaagtaatg 1200 
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gcttctgctg ttaaagatgc tactagctca atggatatca aattggttgt aactcttact 12 60 

aagacaggtc atactgcacg tttgatttct aaataccgtc caaatgctga catcttagca 1320 

ttgacatttg acgaattgac agaacgtggc ttgatgttga actggggtgt tatcccaatg 1380 

ttgacagatg ctccatcttc aactgacgat atgttcgaaa tcgctgaacg taaagcggta 1440 

gaagcaggtc tcgttgagtc aggcgatgat atcgttatcg ttgctggtgt gccagtagga 1500 

gaagctgttc gcacaaacac aatgcgtatc cgcacagtac gttaa 1545 

<210> 495 

<211> 1488 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 495 
aaggagtatg 


ttttgaaaga 


gttagatcaa 


aaccaagccc caatttatga 


ggccttggtg 


60 


aagttacgca 


agaaaaggat 


tgttcccttt 


gatgttccag gtcacaagcg 


tggacgggga 


120 


aatccagaac 


ttgtcgaact 


cttaggagaa 


aaatgtgtag gcattgatgt 


caattcgatg 


180 


aaacctttgg 


ataatttagg 


ccatcctatt 


tcgattattc gtgatgcaga 


ggagctggct 


240 


gcagatgctt 


ttggagctag 


ccatgccttt 


ctaatgattg gtggaacaac 


ttcatcggtg 


300 


cagactatga 


ttctggcaac 


. ctgcaaggca 


ggagataaga ttattctgcc 


acgaaatgtc 


360 


cataaatctg 


ctatcaatgc 


gttggttcta 


tgtggtgcca ttcccatcta 


tatcgagatg 


420 


agtgtagatc 


ctaagattgg 


tatcgcttta 


ggtcttgaaa atgaccgagt 


agcacaggcc 


480 


ataaaggacc 


atccagatgc 


taaggctatc 


ctaatcaaca atcctactta 


ctacggcatc 


540 


tgttcagacc 


taaaggggtt 


gacagaaatg gctcatgaag ctggcatgat ggttttagta 


600 


gatgaagccc 


acggagcgca 


tttgcatttc 


actgataaac ttccaatttc 


tgctatggat 


660 


gcaggggctg 


atatggcagc 


agtttccatg cataagtctg gtgggagttt 


gacccaaagc 


720 


tccattttac 


ttatcgggga 


gcagatgaat 


tctgaatacg ttcgtcagat 


aattaacctg 


780 


acccagtcta 


catctgcctc 


ttacttgttg 


atggctagtt tggatatttc 


acgtcgcaac 


840 


ttggcccttc 


gtggtaaaga 


gtcgtttgag aaagtcattg agctatctga gtatgcccgc 


900 


cgtgaaatca 


atgctatcgg 


tggctactat 


gcctactcaa aagagttaat 


agacggtgtt 


960 


tcggtttgcg 


attttgacgt 


aactaagctg 


tcagtttaca ctcagggtat 


tggcttaaca 


1020 


ggtatcgagg 


tttatgacct 


cttgcgagac 


gaatacgaca ttcagatcga gtttggtgat 


1080 
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<213> Streptococcus pneumoniae 
<400> 497 



g ag aaaaay a 


tgagaaatgt 


aagagttgca 


accattcaga tgcaatgcgc 


taaggatgtg 


60 


rtrt a ^ ^ ^ ^ 

yCoaCoaaua 


tccaaaccgc 


agagcgttta 


gtacgtcagg ctgctgagca 


aggagcccaa 


120 


attattctct 


tgcccgagtt 


gtttgaacat 


ccctatttct gtcaggaacg 


tcagtatgac 


180 


tactaccagt 


atgcccaatc 


tgtagcggaa 


aatactgcca ttcagcattt 


taaggtgatt 


240 


gctaaggaac 


tacaagttgt 


tttaccaatc 


agtttctatg aaaaagatgg taatgtcttg 


300 


cataactcta 


ttgccgtcat 


tgatgcagat 


ggggaagtgc tgggcgttta 


tcgaaagacc 


360 


catataccag 


atgaccatta 


ttatcaagaa 


aaattctatt tcacgcctgg 


taacactggt 


420 


4* 4* <^ A ^ ^r^v^ j - ** 

t LcaaygEC u 


ggaacactcg 


ctatgctaag 


attggtatcg gtatctgttg 


ggatcaatgg 


480 


ttccctgaaa 


cagcgcgctg 


tcttgcattg 


aatggtgctg aattgctctt 


ttatcctaca 


540 


gctatcggtt 


cagagccaat 


tttggataca 


gatagttgtg gtcactggca 


acgtactatg 


600 


caagggcacg 


cagcagcgaa 


tattgttcca 


gtcatcgcag ccaatcgtta 


tggtttagag 


660 


gaggttactc 


ctagtgagga 


aaatggcgga 


cagagctcca gtcttgactt 


ctacggttcc 


720 


tcctttatga 


cggatgaaac 


aggagctatt 


ctagaacgag ctgaaagaca 


agaagaagct 


780 


gttctgttag 


ctacttatga 


cctagacaag 


ggagcaagtg aacgcctaaa 


ctggggcttg 


840 


tttcgagata 


gaagaccaga 


aatgtataga 


caaattacag attag 




885 



<210> 498 
<211> 363 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 498 

aacatggcac gtgttaaagg tggcgttgta tcacgcaaac gtcgtaaacg tattcttaaa 60 
ttagcaaaag gttactatgg agctaaacac atcttgttcc gtactgcaaa agaacaagta 120 
atgaactctt actactatgc ataccgtgac cgtcgtcaga aaaaacgtga cttccgcaaa 180 
ttgtggatta ctcgtatcaa tgcggcagct cgtatgaacg gactttcata ctcacaattg 240 
atgcatggtt tgaaattggc tgagatcgaa gttaaccgta aaatgcttgc tgacttggct 300 
gttaacgatg cagtagcttt cacagctctt gcagatgcag ctaaagcaaa acttggtaaa 3 60 
taa 363 
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<210> 499 

<211> 555 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 499 



gagcctatca 


tggagtttga agaaaaaacg 


cttagccgaa aagaaatcta tcaaggacca 


60 


atatttaaac 


tggtccaaga 


tcaggttgaa 


ttaccagaag gcaagggaac 


tgcccaacgg 


120 


gatttgattt 


tccacaatgg 


ggctgtctgt 


gttttagcag taacggatga 


acaaaaactt 


180 


atcttggtca 


agcagtaccg 


caaagctatc 


gaggctgtct cttacgaaat 


tccagccgga 


240 


aaattggaag 


taggagaaaa 


cacagcccct 


gtggcagctg cccttcgtga attagaggaa 


300 


gaaacagcct 


atacagggaa attagaactc 


ttgtacgatt tttattcagc 


tattggcttt 


360 


tgtaatgaga 


agttaaaact 


atatttagca 


agcgatttga caaaagtgga 


aaatccgcgt 


420 


ccgcaggatg 


aggatgaaac 


cttggaagtc 


cttgaagtga gcttagaaga 


agcgaaagaa 


480 


ttaatccaat 


caggtcatat 


ctgtgatgcc 


aagacaatta tggctgttca 


gtattgggag 


540 


ttgcagaaaa 


aatag 








555 



<210> 500 

<211> 585 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 500 



ctggaatttt 


tgaataaagg 


aggacaaatg 


aaaaaagtaa 


tgtttgctgg 


cttaagtctc 


60 


ttgtcattag 


ttgtattgat 


ggcctgtggt 


gaggaagaaa 


ctaaaaagac 


tcaagcagca 


120 


caacagccaa 


aacaacaaac 


gactgtacaa 


caaattgctg ttggaaaaga 


tgctccagac 


180 


ttcacattgc 


aatccatgga 


tggcaaagaa 


gttaagttat 


ctgattttaa 


gggtaaaaag 


240 


gtttacttga 


agttttgggc 


ttcatggtgt 


ggtccatgca agaaaagtat 


gccagagttg 


300 


atggaactag 


cggcgaaacc agatcgtgat 


ttcgaaattc 


ttactgtcat 


tgcaccagga 


360 


attcaaggtg 


aaaaaactgt 


tgagcaattc 


ccacaatggt 


tccaggaaca 


aggatataag 


420 


gatatcccag 


ttctttatga 


taccaaagca 


accaccttcc 


aagcttatca 


aattcgaagc 


480 


attcctacag 


aatatttaat 


tgatagccaa 


ggaaagattg 


gaaagattca 


atttggtgct 


540 


atcagtaatg 


cggatgcaga agcagcattt 


aaagaaatga 


actag 




585 



<210> 501 
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<211> 1269 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 501 



aggagaagac 


ctatgatttt 


cgacaaagac 


gattttaaag 


catatgatgc 


tgatctctgg 


60 


aatgctattg 


ccaaagaaga 


agaacgccaa 


caaaataata 


tcgagttaat 


tgcttcggaa 


120 


aacgtagttt 


ccaaggctgt 


tatggcagct 


caagggtcta 


tcttgacaaa 


taaatatgcc 


180 


gagggttacc 


caggacgccg 


utacuacggu 


ggaactgatg 


tagtagacgt 


tgtagagact 


240 


cttgctattg aacgcgcaaa 


agaaattttc 


ggtgctaaat 


ttgccaatgt 


tcaaccacat 


300 


tcaggaagcc 


aagctaactg 


*t jf*r 4— 4— ^ 

tgCgyCLtac 


atgtccttga 


ttgagccagg 


tgatacggtt 


360 


atgggaatgg 


atttggcatc 


ayguyy ucau 


ttgactcatg 


gggctcctgt 


tagcttctct 


420 


ggtcaaacct 


acaactttgt 


LLCLtatayt 


gttgatccta 


aaacggaact 


cttagacttt 


480 


gatgctatct 


tgaaacaagc 


O a **<ro a rr+* ts 

LCaagaayLa 


aaaccaaaac 


tgattgtagc 


tggtgcttca 


540 


gcctattctc 


aaattatcga 


^ 4" V* 4* 4^ yi ^ a ^ -a 


ttccgtgaaa 


tcgcagatgc 


tgtcggtgcg 


600 


aagctcatgg 


tggacatggc 


q W q ^ fr/m 4— 

CCauaUCgCU 


ggcttggttg 


cggctggcct 


tcatccaagc 


660 


ccagttccat 


acgctcatat 


cacaacaacd 


acgacccaca 


aaacccttcg 


tggacctcgt 


•~i o n 

720 


ggtggtttga 


ttttgaccaa 


cgacgaagaa 


cttgctaaaa 


aaatcaattc 


agctattttc 


780 


ccaggtattc 


agggcggtcc 


LLuayagcac 


gttgtggcgg ctaaggcagt ttccttcaaa 


840 


gaagttttgg 


atccagcctt 


caaggaatat 


gctgccaatg 


taattaagaa 


cagcaaggct 


900 


atggcagatg 


tcttcttgca 


agaccctgat 


ttccgtatta 


tttcaggtgg 


aactgaaaac 


960 


catctcttcc 


ttgttgatgt 


gactaaagtt 


gtagaaaacg gcaaagttgc 


tcaaaacttg 


1020 


ttggatgaag 


tcaatattac 


cttaaataaa 


aactcaatcc cttacgaaag cttgtcacca 


1080 


ttcaagacaa gtgggattcg 


tatcggagca 


gcagccatta ctgcacgtgg atttggtgaa 


1140 


gaagaaagtc 


gcaaagtggc 


tgaactcatc 


attaaaaccc 


ttaagaattc 


agaaaatgag 


,1200 


gctgtattag 


aagaagtgag 


aagtgcagtc 


aaagaattga 


cagatgcctt 


cccattatac 


1260 


gaggactaa 












1269 



<210> 502 

<211> 1035 

<212> DNA 

<213> Streptococcus pneumoniae 



-584- 



WO 02/083855 



PCT/US02/11524 



<400> 502 



eTCTrZ CT t* i~ 4r f~ t" A 


L.y dddddL* do. 


attt tttc L.d 


atayctattt tagcuaugug 


f 9 f n«r4- 4-4-4-4- 

Latagctttt 


bl) 


ay V_.yv_L-L.yL.L- 


L- L- L.L, Ldd L. L.L- 


4* /t4~ 4~ a a a a a 4~ 
ty ttddaadL 


gaayaaaaca CLtctaaaga 


gcatgcgcct 




rra 4— 2 2 a a 4~ a /^r 
y d UcXclclctL.ctLj 


i.i.l.f orra l.- a 

LLLtayaLCa 


tgc tttcggt 


caaactatat tagataaaaa 


ac c t gaa aga 


180 


t-r 4— +— rr /~% a a 4* a 

y LtyCaaCta 


ttyCt tgggg 


aaa ucacgat 


gtagcattag ctttaggaat 


agttcctgtt 


240 


rxtTSi 4~ 4~ 4~ 4" ^< a a 


aayCaaat La 


eggegcaagt 


gctgataaag gagttttacc 


atggacagaa 


300 


y ctctclclclci uCcL 


aayaaCLddd 


tggtaaagct 


aacctatttg acgatttgga 


tggacttaac 


360 


u c L.y day caa 


tatcaaattc 


taaaccagat 


gttatcttag caggttattc 


tggtataact 


420 


a a a it a a rra 4~ 4— 
ctctcty ctcty c3 l. l. 


a 4" rra f** a /-* 4— /-i 4— 
dLya.Ud.CtC L 


a 4- aaaQal-t" 

dLCaaaadtt 


gctcctgtag cagcatacaa 


atctaaacct 


480 


+- f~rrt a a a **** 4™ 4- 
LyyLactaL L, L- 


tat gyayaya 


tatyattaaa 


attgattcaa aagecttagg 


tatggaaaaa 


540 


y cictyy ty d uy 


Cty L. L.C3CL L.L.C3C3. 


a a a 4~ a 4* a 

aaataCtyaa 


gctcgtatat ccaaagaatt: 


agaaaaacat 


600 


L. v_dy ddd L. L-d 


a a /Trra a a a a 4- 

dayyaaaaaL 


C aaay y aada 


aaagcattat ttactatgat 


taatgetgea 


660 


rra t~ A f» a 4~ ^"*a a 

yctL-ClL-Ct L-L-da 


a a 4- 4- t~* 4- rrrra 4~ 

del LUC ty ya u 


4" 4* a 4" a n 4— r^r* 

ttataC tayC 


aaagatccaa gagcaaatta 


1-4-4- ^» — 4— 

tttaacagat 


720 


ttaggtctag 


ttttccctga 


atcattaaaa 


gaatttgaga gtgaagatag 


ttttgcaaag 


780 


gaaatttctg 


cagaagaagc 


aaataagata 


aatgatgctg atgtaatcat 


aacttatggt 


840 


gatgataaaa 


ctcttgaagc 


tttacaaaaa 


gatcctcttt taggtaaaat 


aaatgeaatt 


900 


aaaaatggtg 


ccgttgctgt 


aattccagat 


aatacaccgt tagcagcctc 


atgcactcca 


960 


acaccacttt 


caataaacta 


tactattgaa 


gaatacctaa atcttttagg 


aaatgcatgc 


1020 


aaaaatgcga 


aataa 








1035 



<210> 503 
<211> 2700 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 503 

tttatgtctc ttcaaaaatt agaaaattat agtaataaaa gtgttgtgca agaagaagtc 60 
ttgattctaa cagaattact ggaagatatt actaaaaata tgcttgcccc agagaccttt 12 0 
gaaaaaataa tacagttgaa agaattatca aegcaggaag attatcaagg tetaaacegt 180 
ctagtgacta gcttatcaaa tgatgaaatg gtctatattt caegctattt ctctatcttg 240 
cctcttttga ttaatatttc agaggatgtg gatttagctt atgaaatcaa tcatcaaaat 300 
aatattgatc aggactattt aggtaaatta tctacaacga ttaaattggt agcagaaaag 360 
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yaddauyCCg 


tuyayatccr. 


«-v /^r ~> *3 y-* ^ y-< 4~ /T" 

ayaacacLty 


aaugccgccc 


ctgttttgac 


agcccatcca 


/ion 


Q Q Q J-** 4* ^V^^ 

acacaagtgc 


aacgeaaaag 


tatgttggat 


t taacaaatc 


acattcatag 


tettttgegt 


>i r> r\ 

480 


aaataccgtg 


atgttaagtt 


ggggttgatc 


aa t aaaga t a 


aatggtacaa 


tgatttgcgt 


540 


cgttacatcg 


aaattatcat 


gcagacagac 


atgattcgtg 


agaaaaaatt 


aaaagtgact 


600 


aacgaaatca 


egaatgetat 


ggaatattat 


aacagctcct 


ttttgaaagc 


tgtacctcat 


660 


ttgacgacgg 


agtataagcg 


ettagegcaa 


gcgcatggtc 


tgaatttaaa 


acaggctaaa 


720 


ccaat caeca 


tgggtatgtg 


gataggtggt 


gaccgtgatg 


gaaatccatt 


tgttacagca 


780 


aagaccttga 


ageagtctge 


actcactcag 


tgtgaagtca 


tcatgaacta 


ctatgataaa 


840 


aagatttacc 


aac tttatcg 


tgaattt tct 


ctttcaacta 


gcattgtcaa 


cgtcagcaag 


900 


caagtcagag 


aaatggctcg 


tcaatccaag 


gafcaactcga 


tttaccgega 


aaaagagc 1 1 


960 


tacegtegtg 


ccfctgtfctga 


tattcaatca 


aaaa t t cagg 


caactaaaac 


ctatctgatt 


1020 


gaggatgaag 


aagttgggac 


tcgttatgaa 


accgccaatg 


atttctacaa 


ggatttgatt 


1080 


gecatfcegag 


at t etc tact 


agaaaataag 


ggegagtect 


tgatttcagg 


tgattttgtg 


1140 


gaattattgc 


aggcagtaga 


gatatttggt 


ttttacttag 


catcaattga 


tatgegacaa 


1200 


gaetctageg 


t c fca t gaagc 


ctgtgtggca 


gaactcttga 


aatcagcagg 


aattcattct 


1260 


cgttatagcg 


agttgagcga 


agaagaaaag 


tgtgaccttc 


tcttgaaaga 


attagaagaa 


1320 


gatccccgaa 


ttctttctgc 


gactcacgca 


gaaaaa t cag 


aattattagc 


aaaagaatta 


1380 


gecatcttta 


agaeggcteg 


tgttttgaaa 


gataagttgg 


gagatgatgt 


catccgtcag 


1440 


accatcafctfc 


cacatgcaac 


cagcctttct 


gatatgetag 


aattagctat 


tctgttaaaa 


1500 


gaag t aggac 


tggtggatac 


ggaaagggcg 


cgtgttcaga 


ttgttcccct 


ttttgaaaca 


1560 


ac cgaagac u 


tggatcattc 


agaggaaaca 


atgagaaaat 


atctttctct 


tagccttgcc 


1620 


aaaaaatgga 


ttgactcacg 


aaataactac 


caagaaatca 


tgcttggcta 


ctctgacagt 


1680 


aataaagatg 


gcggttactt 


gtcatcatgt 


tggaccctct 


acaaggctca 


acaacaattg 


1740 


actgetattg 


gagatgaatt 


tggcgttaag 


gttaccttct 


tccatggtcg 


tggtggtact 


1800 


gtcggtcgtg 


gtggtgggcc 


aacctatgaa 


gecattacat 


ctcaaccgct 


caagtctatc 


1860 


aaggatcgta 


tccgcttgac 


ggagcagggt 


gaagtaattg 


ggaataaata 


eggtaacaaa 


1920 


gacgccgctt 


actataacct 


tgaaatgeta 


gtatcggcag 


ctattaaccg 


tatgattact 


1980 
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cagaagaaga 


gcgataccaa 


taccccaaat 


cgttatgaaa 


ccattatgga 


tcaagtagtg 


2040 


gaccgtagtt 


acgatatcta 


ccgtgatttg 


gtctttggta 


atgagcattt 


ctatgattat 


2100 


ttcttcgagt 


caagtccaat 


caaggctatt 


tcaagtttta 


atattggttc 


tcgtccagcc 


2160 


gctcgtaaga 


ctattactga 


aatcggtggt 


ttgcgtgcca 


tcccttgggt 


attctcatgg 


2220 


tcacagagtc 


gtgttatgtt 


ccctggatgg 


tacggggttg 


gttcaagctt 


caaggaattt 


2280 


atcaataaaa 


atccagagaa 


tattgctatc 


ttacgagata 


tgtaccaaaa 


ttggcctttc 


2340 


ttccaatcgc 


ttctttcaaa 


tgttgatatg 


gttttgtcaa 


aatcaaatat 


gaatattgct 


2400 


tttgaatatg 


ctaaactttg 


tgaagacgag 


caagttaagg 


ccatctatga 


gactatttta 


2460 


aatgaatggc 


aagttactaa 


gaacgttatc 


ttggctattg 


aaggacatga 


cgaactctta 


2520 


gctgacaatc 


catatctaaa 


agctagtctg 


gattaccgta 


tgccttactt 


taatattctc 


2580 


aactatattc 


agttggagtt 


gattaaacgc 


caacgtcgtg 


gagaattgtc 


cagtgatcaa 


2640 


gaacgattga 


ttcatatcac 


catcaacgga 


attgcgacag 


gattgcgtaa 


ttcaggttga 


2700 



<21Q> 504 

.<2li> 372 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 504 



aagaaattat 


cggaggttag 


ccatatggca 


tttgaaaaaa 


tcattcagtt 


aaaaaattgt 


60 


cgttacgatt 


acactcttag 


cccttctgtt 


aaaaaattca 


ccctcaaaga 


taacaccttt 


120 


tttgaaacta 


aggttggtaa 


ctatgaactg 


actcgccttt 


tggaaaaagt 


'gccaaacagc 


180 


ggtgaaggct 


tccaactcaa 


aatcatcatt 


aacaaggaac 


ttacaggggc 


taaaatcaat 


240 


atcactgaca 


agtttggcct 


tcgtctagtt 


gatattttca 


aatcagaaga 


ccaccatatt 


300 


catcaggaaa 


aattctactt 


cctcatggat 


agcttggtag 


aacgtggtgt 


ctttacaaaa 


360 


tcggaaagat 


ag 










372 



<210> 505 
<211> 1050 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 505 

aatagaaaag ataaaaatac acaaatccca gttcatatat gtaaggtaaa tataactagg 60 
atttataaag tttacagagg acggtctata atgtcagata gaaaaaacat gaaacttttc 12 0 
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svfi __■ i -- +™ __ ~ * r% ¥~ 

gCaCLCaaCC 


c uaaccaay a 


gattgcacaa 


aaaa 1 1 gc c c 


aagctgttgg 


tgt cccac tt 


1 O f\ 


ggaaaac tat 


catcacgtca 


attttcagac 


ggagaaatcc 


aagtaaatat 


cgaagaaagt 


240 


gtccgtggtt 


atgatgttta 


catcatccaa 


tcaacaagtt 


tccctgtcaa 


caaccaccta 


300 


atggaattgt 


taatcatggt 


cgatgcttgt 


gtgcgtgcaa 


gtgcccacag 


tatcaacgtt 


360 


gtccttccat 


i ■ i i 

attttggcta 


tgcacgtcaa 


gaccgcattg 


cttgtcctcg 


tgagccactt 


420 


acagcaaaac 


tagttgccaa 


______ __, _ i_ __, __ 

tatgctggtt 


aaggctggag 


ttgatcgtat 


cctgactctt 


480 


gatttgcatg 


ccgttcaggt 


tcaaggtttc 


tttgatattc 


cagtggataa 


tcttttcact 


540 


gttcccctat 


tcgcaaaaca 


A_ 1 . 1 _» _ __. _ __ 

ttactgcgat 


aaaggattgc 


ttggttcaga 


tgttgttgtc 


600 


gttagcccta 


aaaattcagg 


tgtcaaacgt 


gcgcgtagcc 


tggctgaata 


tcttgatgct 


660 


cctatcgcca 


ttatcgacta 


ccctcaagac 


gatgcaactc 


gtaacgaagg 


ttatattatt 


720 


ggtgatgttg 


aaggtaagaa 


agctatcttg 


attgatgata 


ttttaaatac 


aggacgtacc 


780 


ttctctgaag 


cttctaaaat 


cgttgaacgt 


gaaggagcta 


cagaaattta 


tgctgtttct 


840 


agccacggtc 


tcttcgtcga 


gggagctgct 


gagcttcttg 


acaatactaa 


tattaaagaa 


900 


attcttgtga 


ctgattcagt 


agcaacaaaa 


gaaaaaactc 


ctaaaaatgt 


atgctacatc 


960 


actgctagtg 


agttaattgg 


tgatgctatc 


gtccgtattc 


acgaaagaaa 


accagtcagc 


1020 


ccactctttg 


cctacaataa 


aaagaaataa 








1050 



<210> 506 

<211> 1470 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 506 



aaatttggta aaatatatct 


taatcatttt 


caggaggaca 


aaaatttgac 


aagatatcag 


60 


aatttagtaa atggaaaatg 


gaaatcatct 


gaacaagaaa 


ttacgattta 


ttcaccaatc 


120 


aatcaagaag aattgggtac 


agttccagcc 


atgactcaga 


ctgaagctga 


tgaggctatg 


180 


caagctgcgc gtgcagccct 


gccagcatgg 


cgagctttat 


cagcagttga 


acgtgcggct 


240 


tatttgcata aaacagcagc 


tattttagaa 


cgcgataagg 


aagaaattgg 


tactatcctt 


300 


gccaaagaag tagcaaaagg 


gattaaagca 


gcaattggag 


aagtagtgcg 


tacagcagac 


360 


ttgattcgtt atgctgctga 


ggaaggtctc 


cgtatcactg 


gacaagcaat 


ggaaggtggt 


420 


ggttttgagg caacaagtaa 


aaacaaactg 


gctgttgtcc 


gtcgtgaacc 


agttggtatc 


480 
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U 
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gtttagctgg 


tatgegtect 


•7 q n 
/oU 


a t~ /•■« a f- rri" fr" rrrr 


a sa f t - 4- net t~ rter 


yaaayatyCa 


gctcttgtac 


tagaagatgc 


agatttggaa 


O /I A 




ayuaaa u uy u 


f- err* fY/T/rsj rrr^r* 


tttagctact 


caggacaacg 


ttgcacggcc 


yuo 


13 t~ a a pfrf- 

a l, Laaaty i- y 


f- r» a t-t- rt Y- 1- r- 1" 


tyaaaytyta 


gcagataaat 


tagctacttt 


gcttcaggaa 


you 


era a crt~ t~ t* e* t* a 


daL. uaauay i_ 


tyy tyctLcua 


tttgacaatg ctgatattac acctgttatt 


1 Ann 


fTa {""a a t~ iTr't" t* 

y Qocici uy ^uu 


way w wy uu w i» 


wa u l. u»y y y y w 


ttgattgagg atgeacaaga 


aaaagaagct 


XV oV 


c a crci c t - r* t" t* a 

Vp^dy y v w w ^— cl 




»uy uyayyy w 


aatcttctct 


ggccagtgct 


ttttgaccaa 


1 1 Af\ 
±±*±\) 


gttacaaaag 


atatgaaagt 


ggcatgggaa 


gagecatttg gtcctgtttt 


accaatcatt 


1200 


cgtgtggcta 


gtgtagagga 


agetattgee 


tttgccaacg aatctgaatt 


cggccttcaa 


1260 


tcatcagtct 


ttacaaatga 


tttcaaaaaa 


gectttgaaa 


ttgctgaaaa 


acttgaagta 


1320 


ggtacagtcc 


acattaataa 


taaaacccag 


cgtggtccag ataatttccc 


attccttggt 


1380 


gtcaaaggtt 


ctggagctgg 


agtgcaagga 


attaaatata gcattgaagc gatgacaaat 


1440 


gtcaaatcca 


ttgtttttga 


tgtgaaataa 








1470 



<210> 507 
<211> 993 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 507 

aagaggtata aaatggcttt aacagaacaa aaacgtgtac gcttagaaaa actttctgat 60 
gaaaatggta tcatctcagc tettgeattt gaecaaegtg gtgctttgaa acgcctcatg 120 
gttaaacacc aaacagaaga accaactgtg geccaaatgg aagaacttaa agtcttggta 180 
gcagatgaat tgactaaata tgettcatet atgcttcttg accctgagta tggacttcca 240 
gcaactaaag ctcttgatga aaaagctggt cttctccttg cttatgaaaa aacaggttat 300 
gacacaacaa gcacaaaacg cttgccagac tgcttggatg tttggtctgc aaaaegtatt 360 
aaagaagaag gtgcagatgc agttaaattc ttgetttact atgatgtaga tagctcagac 420 
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gaaCtCaaCC 


aagaaaaaca 


agcctacatc 


gaacgcatcg 


gttctgagtg 


tgtggctgaa 


/DA 

480 


/^f Q ^ Q ^ « y«m A— 

yauaLCccau 


^ ^ ^ 4* ^ ^-fc 

ccctccLtga 


aatccttgct 


tacgatgaaa 


aaattgcgga 


tgcaggttct 


540 


gtaga.ata.cg 


ctaaagtaaa 


accacacaaa 


gttatcggcg 


ctatgaaagt 


cttttcagac 


600 


ccacgcttta 


acattgatgt 


tttgaaagtt 


gaagttcctg 


ttaacattaa atatgttgaa 


660 


ggcttcgctg 


aaggtgaagt 


agtttataca 


cgtgaagaag 


cagcagcctt 


cttcaaagcg 


720 


caagatgaag 


caacgaactt 


gccatacatc 


tacttgagtg 


ctggtgtatc 


agctaaactc 


780 


ttccaagata 


ctcttgtatt 


tgctcatgaa 


tcaggtgcga actttaacgg agttctttgt 


840 


ggccgtgcta 


catgggcagg 


atcagttgaa 


gcttacatca 


aagatggtga 


agcagcagct 


900 


cgcgaatgcg 


ttcgcacaac 


tggatttgaa 


aacattgacg 


aactcaacaa 


agttcttcaa 


960 


agaacagcaa 


cttcatggaa 


agaacgcgtg 


taa 






993 



<210> 508 

<211> 546 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 508 



ttagattata 


gtaagaaagg 


taagttaaaa 


atgagaattg 


caattggatg 


tgaccacatc 


60 


gtaactgatg 


aaaaaatggc 


ggtttcagaa 


tttttgaaat 


caaaaggata 


tgaagtcatt 


120 


gactttggta 


cctatgacca 


tacacggact 


cactacccaa 


tctttggtaa 


aaaagtaggg 


180 


gaagctgtaa 


ctagcggtca 


agctgatctt 


ggagtatgta 


tctgtggtac 


tggtgttggt 


240 


atcaacaacg 


ctgtaaataa agttccaggt 


gttcgttctg ccttggttcg 


tgatatgaca 


300 


acagcccttt 


atgctaaaga 


acaattgaac 


gctaacgtta 


ttggttttgg 


tggtaaaatt 


360 


actggtgaat 


tgcttatgtg 


tgatatcatc 


gaagctttca 


tccatgctga 


atacaaacca 


420 


actgaagaaa 


acaaaaaatt 


gattgcgaaa 


attgaacatg 


ttgaaagtca 


caatgctcaa 


480 


caaacagacg 


caaacttctt 


tacagaattc 


cttgagaaat 


gggatcgtgg agaataccac 


540 


gactaa 












546 



<210> 509 

<211> 441 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 509 
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aaaggagtat acaatatgtc tattgttatc 
gaagttgtga aagacttctt agaaaaagaa 
ggtcaagact ttgttgatgt gactctcgct 
aaccttggta tcgtgattga tgcttatgga 
aaaggaatgg ttgctgcaga agtatctgac 
aacaactcac gtatgatcac tatgggagca 
atcgctaaag gatttgttaa tggtaaatac 
atgttgaaca aaatgggcta a 

<210> 510 
<211> 1893 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 510 

cagggtatgg tcttgtcaaa atatcaaaaa 
aagagaatca tgaacttaga agaattgaaa 
attatcgccc atattgacca cggaaaatca 
gagacggttt caagtcgtga aatgcaggcc 
gaacgtggaa ttactattaa gttgaatgcc 
gaaacttata ttttccactt gattgacaca 
tcacgttcgc tagctgcctg tgagggtgct 
gaggctcaaa ctcttgccaa cgtttatctg 
atcattaata aaattgacct gccggctgca 
gatgtgattg gtttggatgc cagtgaagca 
attgaagaaa tcctcgagca aattgtagaa 
gcgccactta aggccttgat tttcgactct 
caagtgcgtg tcatggacgg agtggtcaaa 
agtaagacct . ttgatgtggc cgaagtcggt 
ttccttgcga ctggtgatgt tggttacatt 
cgtgtgggtg ataccgttac cttggcaacc 



ggtgcagatg 


ctgcaggttt 


gagattgaaa 


60 


aacttccacc 


ttgtggatgt 


tacagctgaa 


120 


gttgctgcag 


aagtaaacaa 


agaagaacaa 


180 


gctggtccat 


ttatagttgc 


aactaagatc 


240 


gaacgttcag 


cttatatgac 


tcgtggccac 


300 


caacttgttg 


gtgatgaatt 


ggctaaaaat 


360 


gacggtggtc 


gtcaccaaat 


ccgggttgac 


420 



441 



caatttataa 


taaatagata 


ccctgaaagg 


60 


aaacgacagg 


agaagatccg 


taacttctct 


120 


actctagcag 


accgcatttt 


ggaaaaaaca 


180 


cagcttttgg 


atagcatgga 


gctagagcgg 


240 


atcgagttga 


attacactgc 


aaaagatggg 


300 


ccagggcacg 


ttgactttac 


ctatgaagtt 


360 


attttggtgg 


tcgatgcggc 


tcaaggaatt 


420 


gctttggata 


atgatttgga 


aatcatgcct 


480 


gatccggagc 


gcgtgcgtac 


agagattgaa 


540 


gttttggctt 


ctgccaaggc 


tggtattggg 


600 


aaagtaccag 


caccaacggg 


tgatgtgacg 


660 


gtttacgatg 


cttaccgtgg 


ggttatcctc 


720 


cctggtgata 


agattcagct 


catgagcaat 


780 


atttttacac 


caaaagcggt 


tggtcgtgat 


840 


gcggcgtcta 


tcaagacggt 


tcaggatact 


900 


aatcctgcgg 


cagaaccatt 


acatggttat 


960 
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aagcagatga atcctatggt 


ctttgcgggt 


ctctacccaa tcgaatcaaa 


caagtacaat 


1020 


gacctgcgtg aagcgcttga 


aaaattgcaa 


ctgaatgatg ctagfccttca 


gtttgaacca 


1080 


gaaacatctc aggcacttgg 


atttggtttc 


cgttgtggat ttcttggact 


tctccatatg 


1140 


gatgttatcc aggaacgttt 


agagcgtgag 


ttcaatattg acctcatcat 


gacagctccg 


1200 


tctgttattt acaaagttaa 


tttgaccgac 


ggtgagtcta tggatgtgtc 


taacccatct 


1260 


gagtttccag acccaactaa 


gattgcgacc 


attgaagagc cttatgtcaa 


ggcgcaaatc 


1320 


atggtaccac aggagttcgt 


cggagcagta 


atggagctag ctcagcgtaa 


gcgtggggac 


1380 


tttgtgacta tggactatat 


tgatgataac 


cgtgtcaatg ttatctatca 


aattcctctt 


1440 


gctgaaattg tctttgactt 


ctttgataaa 


cttaagtctt cgacacgtgg ttatgcaagc 


1500 


tttgactacg aattgtcaga 


atatcgccca 


tctaagctgg tgaaaatgga tattcttctc 


1560 


aatggagata aggtggatgc 


cctcagcttt 


atcgttcaca aggactttgc 


ctacgaacgt 


1620 


gggaaactca tcgttgataa 


actcaagaaa 


atcatccctc gccaacaatt 


tgaagttcca 


1680 


atccaagcgg ctattggaca 


caagattgtc 


gctcgtactg atatcaaggc 


ccttcgtaag 


1740 


aacgtacttg ctaaatgtta 


tggtggtgac 


gtttctcgta agcgtaaact 


ccttgaaaaa 


1800 


caaaaagctg gtaagaaacg 


catgaaatcc 


atcggatcag ttgaagttcc 


gcaagaagcc 


1860 


ttcctcagcg tcttgagtat 


ggatgaagaa 


taa 




1893 



<210> 511 
<211> 1347 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 511 

gtggagatgg aaaagtattt atcggtaaca actttgacca agtatctgaa aatgaaattc 60 
gataaagacc catacttgga acgggtctat ttaactggtc aagtttccaa ctttcgtaaa 120 
cgacctactc accaatattt ctccctaaag gatgaccatg cagttattca agcgaccatc 180 
tggtctggga tttatcagaa attagggttt gacctggaag aaggaatgaa gatcaatgtg 240 
attgggcgtg tacaggtcta tgaaccaagt ggtagctact ccatcatcat tgaaaaagct 300 
gagcctgatg gggttggggc gcttgcgatt cagtttgaac aacttaagaa aaaattgaca 360 
gaagaaggcc tgtttcaaga acgcttcaag caagctctgc cccaattttc taagagaatt 42 0 
ggtgtagtaa ccagccgtag tggagccgtt attcgagata ttatcacgac cgtcagcagg 480 
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cgattcccag 


gtgttgacat 


ccttctttat ccgaccaagg 


ttcaaggtga 


aggggctgcg 


540 


gaggaaattg 


ctagaaatat 


tgcgcgtgct aatcaacggg 


acgatttgga 


tttgctcatt 


600 


attggtcgtg 


gaggtggttc 


tattgaggat ctctgggcct 


ttaacgaaga 


aattgtggta 


660 


cgagctattt 


ttgaatctcg 


tttgccagtt atctctagtg 


tggggcatga 


gacggatgtg 


720 


accttggcag 


attttgtggc 


agatcgacgc gctgcaacgc 


caacagcggc 


ggctgaactg 


780 


gcaacacctg 


tgaccaagtt 


ggatgtatta gctcatttgc 


aaaatcagga 


aaaacggatg 


840 


gtaacggcag 


tccgaaatgt 


tctatctaag aaacaagagg 


ctttgaaaaa 


atgcagtcag 


900 


tctgttatct 


ttagacaacc 


tgagcgcttg tatgacggtt 


atttgcaacg 


cttggaccaa 


960 


ctgcaactgc 


gtttgaaaca 


aagtttgcga actcggattt 


ctgataacaa 


acaattagtt 


1020 


caagcaagaa 


ctcatcaatt 


agtacaatta tcacctgtta 


ccaaaatcca 


acgctatcaa 


1080 


gaccgtttag 


gacagttgga 


caagctctta ggtagccaaa 


tggcgttagt 


ttatgacgcc 


1140 


aaggttgctg 


aggccaagcg 


actttcggaa gctttgctca 


tgttggatac 


tagccgaatc 


1200 


gtggcgcgtg 


gttatgctat 


tgtcaaaaaa gaagagtccg 


ttgtagattc 


ggttgagagt 


1260 


ttgaagaaaa 


aagaccaagt 


aacgcttttg atgcgagatg 


gtcaagtaga 


attagaggtt 


1320 


aaagatgtca 


aaacaaaaga 


aatttga 






1347 



<210> 512 
<211> 750 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 512 

agcataatgt ctcaaaaaaa taataaaaag aaaaacaagc gaaaaaatct gctgacaaat 60 

atcctagcag gatttctgat attactgtca ctggctttga tttttaatac tcaaattcga 12 0 

aatattttca tagtctggaa taccaataag tatcaagtta gccaggtatc aaaagaaaaa 180 

ttagaagaaa atcaggatac agaaggcaat tttgactttg attctgtcaa agctatctct 240 

tcggaagctg ttctaacttc tcaatgggat gctcaaaaat taccagttat tgggggaatt 300 

gcaattcctg aattggaaat gaatttgccg atttttaaag gacttgataa tgttaatctc 360 

ttctacggag ctggtacaat gaaacgcgag caagtaatgg gagaaggaaa ttatagtcta 420 

gctagtcacc atatctttgg tgttgataat gctaataaaa tgttattttc tcctttagat 480 

aatgctaaaa atggcatgaa gatttatcta accgataaaa ataaagttta tacttatgaa 540 
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atacgtgaag tcaaacgtgt gacaccggat cgtgttgatg aagttgatga tagagatggg 600 

gtcaatgaaa tcacattagt aacctgtgaa gaccttgctg ctacagaacg tattattgtc 660 

aaaggtgatt tgaaagaaac aaaagattat tcacaaacat ctaatgaaat cctaacagct 720 

ttcaatcaac cahataaaca attttattaa 750 

<210> 513 

<211> 1026 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 513 



ggaaaatccc 


ctaataaaat 


taaggagatg 


tttaaaacaa 


tgacttcaac 


taaacaacac 


60 


aaaaaagtta 


tccttgtcgg 


tgatggtgct 


gtaggttcat 


cttacgcttt 


tgcacttgtt 


120 


aaccaaggaa 


ttgcacaaga 


gcttggaatt 


atcgaaattc 


cacaattgca 


tgaaaaagct 


180 


gttggtgatg 


cgcttgacct 


tagtcacgcc 


cttgccttca 


cttcacctaa 


aaaaatctat 


240 


gcagctcaat 


actctgactg 


tgcagacgct 


gaccttgttg 


tgatcactgc 


aggtgcacct 


300 


caaaaaccag 


gtgaaactcg 


tcttgacctt 


gtaggtaaaa 


accttgctat 


caacaaatca 


360 


atcgtaactc 


aagttgttga 


atctggtttc 


aaaggtatct 


tccttgttgc 


tgctaaccca 


420 


gttgacgttt 


tgacttactc 


aacttggaaa 


ttctctggtt 


tccctaaaga 


acgcgttatc 


480 


ggttcaggta 


cttcacttga 


ctcagctcgt 


ttccgtcaag 


cacttgctga 


aaaattggat 


540 


gtggatgctc 


gttcagtgca 


cgcctacatc 


atgggtgaac 


acggtgactc 


tgagttcgct 


600 


gtttggtcac 


acgctaacat 


cgctggtgta 


aaccttgaag 


aattccttaa 


agacactcaa 


660 


aatgttcaag 


aagctgaatt 


gattgaattg 


ttcgaaggtg 


ttcgtgatgc 


agcctacaca 


720 


atcatcaaca 


aaaaaggtgc 


aacatactac 


ggtatcgcag 


tagcccttgc 


tcgtatcact 


780 


aaagcaatcc 


ttgacgatga 


aaacgcagta 


cttccacttt 


cagtattcca 


agaaggtcaa 


840 


tacggagttg 


agaatgtctt 


tatcggtcaa 


ccagctgttg 


ttggtgcaca 


tggtatcgtt 


900 


cgtccagtaa 


atatcccatt 


gaacgacgca 


gaaactcaaa 


aaatgcaagc 


atctgctaaa 


960 


gaattacaag 


ctatcattga 


cgaagcatgg 


aaaaacccag 


aattccaaga 


agcttctaaa 


1020 


aactaa 












1026 



<210> 514 
<211> 588 
<212> DNA 
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<213> Streptococcus pneumoniae 
<400> 514 



aaaaattcaa 


gcctatcatt cttagaaagg 


aaaactatgg 


caaacattct 


cttggctgta 


60 


acgggttcaa 


tcgcctctta taagtcggca 


gatttagtca 


gttctctaaa 


aaaacaaggc 


120 


catcaagtca 


ctgtcttaat gactcaggct 


gctacagagt 


ttatccaacc 


tttgacacta 


180 


caggtactct 


cacagaatcc tgtccacttg 


gatgtcatga 


aggaacccta 


tcctgatcag 


240 


gtcaatcata 


tcgaacttgg aaaaaaagca 


gatttattta 


tcgtggtacc 


tgcaactgct 


300 


aacactattg 


caaaactagc tcacggattt 


gcggacaaca 


tggtaaccag 


tacagctcta 


360 


gccctaccaa 


gtcatattcc caaactaata 


gctcctgcta 


tgaatacaaa 


aatgtatgac 


420 


catccagtaa 


ctcagaataa tctgaaaaca 


ttagaaacct 


acggctatca 


gctgattgct 


480 


cctaaggaat 


ccctactagc ttgtggagac 


cacggacgag 


gagctttagc 


tgacctcaca 


540 


attattttag 


aaagaataaa ggaaactatc 


gatgaaaaaa 


cgctctaa 




588 



<210> 515 

<211> 924 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 515 



acacagcctt 


taaaacagtg tttaagtggg 


aagtataagt 


actggaggtt 


aattgtggag 


60 


aaaatcatta 


aagaaaaaat ttcttcctta 


cttagtcaag aagaggaagt 


cctcagtgtt 


120 


gaacaactgg 


gtggaatgac caatcaaaac 


tatttggcca 


aaacaacaaa 


taagcaatac 


180 


attgttaaat 


tctttggtaa agggacagaa 


aagcttatca 


atcgacaaga 


tgaaaagtac 


240 


aatcttgaac 


tactaaagga tttaggctta 


gatgtaaaaa 


attatctttt 


tgatattgaa 


300 


gctggtatca 


aagtaaatga gtatatcgaa 


tctgcgatta 


cgcttgattc 


aacgtcaatc 


360 


aagaccaagt 


tcgacaaaat tactccaata 


ttacaaacta 


ttcatacgtc 


tgctaaggaa 


420 


ttaagaggag 


aatttgctcc ttttgaagaa 


atcaaaaaat 


acgaatcctt 


gattgaagaa 


480 


caaattcctt 


atgccaacta tgaatctgtt 


agaaatgcag 


tcttctcctt 


agagaaaaga 


540 


ctggctgact 


taggtgttga cagaaaatct 


tgtcatatcg atttggtgcc 


tgaaaacttt 


600 


atcgaatcac 


ctcaaggacg actttatttg 


attgactggg aatattcatc aatgaatgat 


660 


ccaatgtggg 


atttggctgc cctcttttta 


gagtctgaat 


tcacttccca 


agaggaagaa 


720 


actttcttat 


ctcactatga gagtgaccaa 


acaccggttt 


ctcatgaaaa gattgctatt 


780 
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tataaaattt 


tacaagatac 


tatttggagt 


ctatggactg 


tctataagga agagcaaggt 


840 


gaagattttg 


gtgactatgg 


tgtgaatcgt 


taccaaagag 


ctattaaagg 


tttggcttct 


900 


tatggaggtt 


cagatgaaaa 


gtaa 








924 


<210> 516 
<211> 813 
<212> DMA 

<213> Streptococcus pneumoniae 










<400> 516 
gagtttaaaa 


tgaaacaact 


aaccgttgaa 


gatgccaaac 


aaattgaatt 


agaaattttg 


60 


gattatattg 


atactctctg 


taaaaagcac 


aatatcaact 


atattattaa 


ctacggtact 


120 


ctgattgggg 


cggttcgaca 


tgagggcttt 


atcccttggg 


acgacgatat 


tgatctgtcc 


180 


atgcctagag 


aagactacca 


acgatttatt 


aacatttttc 


aaaaggaaaa 


aagcaagtat 


240 


aagctcctat 


ccttagaaac 


tgataagaac 


tactttaaca actttatcaa 


gataaccgac 


3 00 


agtacgacta 


aaattattga 


tactcgaaat 


acaaaaacct 


atgagtctgg 


tatctttatc 


360 


gatattttcc 


ctatagatcg 


ctttgatgat 


cctaaggtca 


ttgatacttg 


ttataaactg 


420 


gaaagcttca 


aactgctgtc 


tttcagtaaa 


cataaaaata 


ttgtctataa 


ggatagcctt 


480 


ttaaaagatt 


ggatacgaac 


agccttctgg 


ttactccttc gaccggtttc 


tcctcgttat 


540 


tttgcaaata 


aaatcgagaa 


agaaattcaa 


aaatatagtc 


gtgaaaatgg gcaatatatg 


600 


gcttttatcc 


cttcaaaatt 


taaggaaaag 


gaagtcttcc 


caagtggtac 


ctttgataaa 


660 


acaatcgatt 


taccctttga 


gaatttaagc 


cttcctgcac 


ctgaaaaatt 


tgatactatt 


720 


ttgacacaat 


tttatggaga 


ttatatgacc 


ctaccaccag 


aagaaaaacg 


cttctacagt 


780 


catgaatttc 


acgcttataa 


attggaggat 


tag 






813 



<210> 517 
<211> 357 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 517 

gagaataaaa tgaatccatt aatccaaagc ttgactgaag gtcaacttcg tacagatatc 60 
ccatcattcc gtcctggtga cactgttcgt gtacatgcga aagttgtcga aggtaaccgt 120 
gaacgtatcc agatttttga aggtgttgtt atcgcacgta aaggtgctgg aatctcagaa 180 
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aactacacag ttcgtaaaat ctctaacggt gtaggtgttg agcgtatctt cccaatccac 240 
actccacgtg ttgaaaaaat cgaagttgtt cgttacggta aagtacgtcg tgcgaaattg 300 
tactacttgc gtgctcttca aggtaaagca gctcgtatca aagaaatccg tcgttaa 357 

<210> 518 
<211> 459 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 518 

attgaggagg acgatatggc attagcaaaa attgtatttg ccagtatgac cggtaatacc 60 
gaagaaattg cagatattgt agcagacaaa ttacgtgact tgggcttgga tgttgatgtt 120 
gatgaatgta caactgttga cgcttcagac ttcttggaag cagacatcgc tatcgttgcg 180 
acctatactt atggtgatgg tgaattgcca gatgagatga tggacttcta cgaagaccta 240 
gcagatctca acttgaatgg caaaatctac ggagtggtcg gctcaggaga taccttctac 300 
gatgaattct gtaaggctgt tgatgacttt gaccgtgtct ttgtgtcaac aggagcagaa 3 60 
aaaggttcag agtgtgttaa agttgatctt tctgccgagg aagaagatat tgaacgcttg 420 
gaacaattcg cagaagaatt ggctgctaaa gtaggataa 459 

<210> 519 

<211> 438 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 519 



gctacacagc 


gtagcctagc 


tacgaaaaaa 


actattataa aatttaaaac 


ttatttggag 


60 


gaaataacaa 


tggcattgaa 


cattgaaaac 


attattgctg aaattaaaga 


agcttcaatc 


120 


cttgaattga 


acgaccttgt 


aaaagctatc 


gaagaagaat ttggtgtaac 


tgcagctgct 


180 


cctgtagctg 


ttgctgcagc 


tgatgcagct 


gatgctggtg ctgctaaaga 


ttcattcgac 


240 


gttgaattga 


catctgcagg 


cgacaaaaaa 


gttggcgtta tcaaagttgt 


acgtgaaatc 


300 


actggtcttg 


gtcttaaaga 


agctaaagaa 


cttgttgacg gtgcaccagc 


acttgttaaa 


360 


gaaggcgttg 


caactgcaga 


agctgaagaa 


atcaaagcta aattggaaga 


agctggagct 


420 


tcagttactc 


ttaaataa 








438 



<210> 520 
<211> 627 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 520 

atatcctacc gaggacaaaa cgtatcatgt aaaaagaagc gtattgtact ttcgtgtcta 60 

ggtttgggcg cgtttttctt tttgaaaaat tccccaagca aaataattac ggaggtgaac 120 

acactaatga gtgaagcaat tattgctaaa aaagcggaac tagttgacgt agtagctgaa 180 

aaaatgaaag ctgctgcatc tatcgtcgtt gtagacgctc gtggtttgac agttgagcaa 240 

gatacagttc ttcgtcgtga gcttcgtgga agcgaagttg agtataaagt tattaaaaac 300 

tcaatcttgc gtcgtgcagc tgaaaaagct ggtcttgaag atcttgcatc tgtatttgtt 360 

ggaccatctg cagtagcatt ttctaatgaa gatgttatcg caccagcgaa aatcttgaac 420 

gacttttcta aaaacgctga agcacttgaa attaaaggtg gtgcaatcga aggcgctgtc 480 

gcatctaaag aagagattct tgcacttgca actcttccaa accgcgaagg acttctttct 540 

atgctccttt ctgtacttca agcgccagtg cgcaacgttg ctcttgcagt caaagcggtt 600 

gcagaaagca aagaagacgc ggcttaa 627 

<210> 521 
<211> 1809 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 521 

aatccagcca agtctattgt gaaatcaatg catcccaaca tggaaaggag gactagaatg 60 

aaacgacaaa ctgtaaacca gacgctcaaa cgtttagccg tagatttagc aagccatcct 120 

ttcctccttt tcctagcctt tctaggaact attgcccaag ttggcttatc aatttaccta 180 

cctattctga ttgggcaggt cattgaccaa gtcctagtgg ctggttcatc accagttttt 240 

tggcagattt ttctccagat gctcttggtg gtaataggaa atactctggt acaatgggcc 300 

aatcctctcc tctataatcg tctaatcttc tcttatacca gagatttacg ggagcgaatc 360 

atccataagc tccatcgttt accgattgcc tttgtagata ggcaaggtag tggagagatg 420 

gttagtcgtg taaccacgga catcgaacag ttggcagctg gcttgaccat gatttttaac 480 

caatttttca ttggtgtttt gatgattttg gtcagtattc tagccatgct ccaaattcat 540 

ctcctcatga ctctcttagt cttgctgttg acgccactgt ccatggtgat ttcacgcttt 600 

attgccaaga aatcctatca tctcttccag aagcaaacag agacgagggg aattcagact 660 



-598- 



WO 02/083855 PCT/US02/11524 



cagttgattg 


aagaatcgct 


tagtcagcag 


actataatcc 


agtccttcaa 


tgctcaaaca 


720 


gaatttatcc 


aaagattgcg 


tgaggctcat 


gacaactact 


caggctattc 


tcagtcagcc 


780 


atcttttatt 


cttcaacggt 


caatccttcg 


actcgctttg 


taaatgcact 


catttatgcc 


840 


cttttagctg 


gagtaggagc 


ttatcgtatc 


atgatgggtt 


cagccttgac 


cgtcggtcgt 


900 


ttagtgactt 


ttttgaacta 


tgttcagcaa 


tacaccaagc 


cctttaacga 


tatttcttca 


960 


gtgctagctg 


agttgcaaag 


tgctctggct 


tgcgtagagc 


gtatctatgg 


agtcttagat 


1020 


agccctgaag 


tggctgaaac 


aggtaaggaa 


gtcttgacga 


ccagtgacca 


agttaaggga 


1080 


gctatttcct 


ttaaacatgt 


ctcttttggc 


taccatcctg 


aaaaaatttt 


gattaaggac 


1140 


ttgtctatcg 


atattccagc 


tggtagtaag 


gtagccatcg 


ttggtccgac 


aggtgctgga 


1200 


aaatcaactc 


ttatcaatct 


ccttatgcgt 


ttttatccca 


ttagctcggg agatatcttg 


1260 


ctggatgggc 


aatccattta 


tgattataca 


cgagtatcat 


tgagacagca 


gtttggtatg 


1320 


gtgcttcaag 


aaacctggct 


cacacaaggg 


accattcatg 


ataatattgc 


ctttggcaat 


1380 


cctgaagcca 


gtcgagagca 


agtaattgct 


gctgccaaag 


cagctaatgc 


agactttttc 


1440 


atccaacagt 


tgccacaggg 


atacgatacc 


aagttggaaa 


atgctggaga 


atctctctct 


1500 


gtcggccaag 


ctcagctctt 


gaccatagcc 


cgagtctttc 


tggctattcc 


aaagattctt 


1560 


atcttagacg 


aggcaacttc 


ttccattgat 


acacggacag 


aagtgctggt 


acaggatgcc 


1620 


tttgcaaaac 


tcatgaaggg 


ccgcacaagt 


ttcatcattg 


ctcaccgttt 


gtcaaccatt 


1680 


caggatgcgg 


atttaattct 


tgtcttagta 


gatggtgata 


ttgttgaata 


tggtaaccat 


1740 


caagaactca 


tggatagaaa 


gggtaagtat 


taccaaatgc 


aaaaagctgc 


ggcttttagt 


1800 



tctgaataa , 1809 

<210> 522 
<211> 1053 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 522 

acaaaggaga aaaaaatcat gtttgaacat tattcagtag ctgatttgtt tgcaaatctt 60 
tataaaaagc gaaaagcaaa tattttagct ctcatcgctt tatttgctct cattgctgta 120 
ccatttacaa ttaaagcagt taggaataaa aacactgtca aagatacaac aagttattca 180 
acttatctta tctataaaat cactcctcca aaagagtcgg acaaaacgat tttgaatcat 240 
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caaattggtg gttatagtga 


tttttatggg 


aaattgattg 


atggtaattt 


gaatggagct 


300 


tatcttttca atgatgtaga 


acccagtgag 


ttgaaaaaaa 


ttgccagtga 


attagacacg 


360 


acagaaacaa ccttgaaaaa 


ttcaacgaat 


gactattggt 


ggaaaaaatt 


gaccgtctac 


420 


tatatgattg acgatgcagg 


ggttggtgtg aaaattttga catcaagtaa agatgccaat 


480 


aacttgttag agaaaaaaat 


tgatgggttg attgagaaat ttaaacatgc ctatgcaaat 


540 


gtgaaaattg aaaaactgga 


aaccatcaac 


tctaaagaat 


tgaacgcaaa 


tggtgaaaca 


600 


gcgcttggct taaatgtgaa 


aaatctgatt 


cttcgtttag 


ttgttattgg 


agtggtttgt 


660 


gtgattttgg ttgtgatggg 


aaatgtgtta 


gtttatctctf 


ttaatccaac 


aatcaataga 


720 


gtaggtgatt tttctcagta 


tcaaattgat 


tttgtaacag 


agattacaac 


aattgctaac 


780 


ctagcagatg ttttgtcata 


caaaaatact 


ggacaggaat 


tgaccatcgt 


tagctcaaat 


840 


aaagctatct tagataaatt 


gaaacagagt 


caagaagctt 


taaaaggaat 


gcattttgta 


900 


gatttacagg atgtatcatc 


tcttttggaa agagatacag 


tccttcttgt 


tgaagagtac 


960 


ggagtgactc gttataagaa 


atttgagcaa 


agtcttcaaa 


ttctcagaaa 


cttaaatcgt 


1020 


tctatcctcg gtgtagcaac 


ctttaaatta 


taa 






1053 



<210> 523 
<211> 1329 
<212> DMA 

<213> Streptococcus pneumoniae 
<400> 523 

aattctgggt gcctatccta tttatccaat atcagaccat ggaaaggaga gaagatgagt 60 

aaagaaaatc ccttaagtca tcatgagcag ttgcgttatg attatttgct aaaaaatatt 12 0 

cactatctca atgagagaga aaaaaatgag tttgcctatt tgcaagaaaa gctaactctt 180 

gctaggggaa atagtagctc tagcttggaa caagaaagag aagagcaggt tgacttacca 240 

agctatgcga accggagtcg ctcacaatcc aaatcacaag cactctcttt ccctccaaaa 300 

aagaaaagac ggaagctccg tcttaaacga atttttatgg tgattttttc acttttggtc 360 

tgtgtggctt tggccatggt attcatgttt ttgcgtggtt accaagatgc tagcgcaaag 420 

aaaactgctg atgcccgggc agctcaagta gaagtcttta atggtcagga cactagagat 480 

ggagttaata ttttaatcat gggtactgat ggtcgaatcg gccagaacag tgttgagaca 540 

cgaactgact ctattatggt attaaatgtc gggggctcag ataagaaaat gaagctagtc 600 



-600- 



WO 02/083855 



PCTYUS02/11524 



agtttcatgc 


gtgataattt 


ggtctatata 


gatggttata 


gtcaagtgat 


taatggtaga 


660 


aaacagacag 


ataacaagtt 


aaacgtagcc 


tacgagttag 


gagaacaaga 


ggggcaaaaa 


720 


ggggcagaaa 


tggttcgcca 


agtcttgaaa 


gataattttg 


acttggacat 


taagtactac 


780 


gccttggttg 


atttccaggc 


ctttgccaca 


gcgattgaca 


cgcttttccc 


tgatggggtg 


840 


acgattgatg 


ctcaattttc 


aacattgaat 


gggcgtcccc 


taacagaagc 


tacagtcgga 


900 


gatgatttat 


acgctaccga 


gactgagtct 


ccaacccaaa 


ccattaaagt 


cggaaaacag 


960 


cagatgaatg 


gctcgaccct 


gctcaattat 


gctcgtttcc 


gtgatgatga 


tgaggcagat 


1020 


tacggccgta 


caaaaagaca 


gcaacaagtt 


ttaacagcaa 


ttttagagca 


aattaaagat 


1080 


cccactaaac 


ttttcactgg 


ttctgaagct 


cttggaaagg 


tttttgctat 


gacctcaacc 


1140 


aacgtaccct 


atactttcct 


cctaacaaac 


ggtttatctg 


ttttggatgg 


agcaaaaaat 


1200 


ggtattgaaa 


aattgacgat 


tccagaactg 


ggtgactggg 


tagatgccta 


tgatgtttat 


1260 


gggggcttgg 


gcctgctggt 


tgatcaaaac 


aaatatcaaa 


ccaagctcgc 


tcaaatgggc 


1320 


ttaagataa 












1329 


<210> 524 
<211> 825 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 524 
ccgctgccta 


aaggagaagc 


catgtcaaca 


tataactggg 


atgagaagca 


tatccttacc 


60 


tttcctgaag 


aaaaagtagc 


cctttctact 


aaggatgtcc 


atgtttacta 


tggtaaaaat 


120 


gaatccatta 


aggggattga 


tatgcaattt 


gaaagaaata 


aaattacagc 


tttgattggc 


180 


ccgtcgggat 


cggggaaatc 


tacctactta 


cgcagtctca 


atcgcatgaa 


tgatactatt 


240 


gatattgcta 


aagtaactgg 


gcagattctc 


tatcgtggaa 


ttgatgtcaa 


ccgtccagaa 


300 


atcaacgttt 


atgaaatgcg 


taaacacatt 


ggaatggttt 


ttcaacgtcc 


caatccattt 


360 


gctaagtcaa 


tttaccgtaa 


tattaccttt 


gcgcatgaac 


gtgctggagt 


taaggataag 


420 


caagtcctag 


atgaaatcgt 


agaaacctcc 


cttcgtcagg 


ctgccctctg 


ggatcaggtt 


480 


aaagacgatc 


tccacaagtc 


agccttgacc 


ttatcaggtg 


gtcagcaaca 


acgtctctgt 


540 


atcgctcgtg 


ccatctctgt 


taagccagat 


atcctcttaa 


tggatgagcc 


agcctcagcc 


600 


ttggatccga 


ttgcgaccat 


gcaactagaa 


gagaccatgt 


ttgagctcaa 


gaaaaacttt 


660 
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accatcatca 


ttgtaacgca 


taatatgcag 


caggctgctc 


gtgcaagtga 


ctatacaggc 


720 


ttcttttact 


tgggtgattt 


gattgagtat 


gacaagactg 


caactatttt 


ccaaaatgcc 


780 


aagctacagt 


ccaccaatga 


ctatgtatct 


crcrtcac t ttCT 


gttag 




825 


<210> 525 
<211> 1395 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 525 
aggcaggaaa 


tttttatgag 


taaaatcgtt 


gtagtcggtg 


ctaaccacgc 


tggtacagca 


60 


tgtatcaata 


ccatgttgga 


taattttgga 


aatgagaacg 


aaattgttgt 


atttgaccaa 


120 


aactctaaca 


tctctttcct 


aggatgtgga 


atggctcttt 


ggattggtga 


acaaattgac 


180 


ggtgctgaag 


gcttgttcta 


ttctgataaa 


gaaaaattgg 


aagctaaagg 


tgctaaagtt 


240 


tacatgaact 


cacctgttct 


ttcaatcgac 


tatgataaca 


aagtagttac 


agcggaagtt 


300 


gaaggaaaag 


agcacaaaga 


atcatacgaa 


aaattgattt 


tcgctacagg 


ctctacacca 


360 


atcttgccac 


caatcgaagg 


tgttgaaatt 


gttaaaggaa 


accgcgaatt 


taaagcaact 


420 


cttgaaaacg 


tacaattcgt 


gaaattgtac 


caaaatgctg 


aagaagttat 


caataaactt 


480 


tctgacaaga 


gccaacacct 


cgaccgtatc 


gccgttgttg 


gtggtggtta 


catcggtgtt 


540 


gaacttgctg 


aagcctttga 


acgtcttgga 


aaagaagttg 


tccttgttga 


tatcgttgat 


600 


actgtcttga 


acggttacta 


tgacaaagac 


ttcacacaaa 


tgatggcgaa 


gaacttggaa 


660 


gatcacaaca 


tccgcttggc 


tctaggtcaa 


actgttaaag 


caatcgaagg 


tgacggtaaa 


720 


gttgaacgct 


tgattactga 


caaagaaagc 


tttgacgtgg 


atatggttat 


ccttgcagtt 


780 


ggtttccgtc 


caaacacagc 


ccttgcaggt 


ggtaagatcg 


aactcttccg 


caacggtgcc 


840 


ttccttgtag 


acaagaaaca 


agaaacatct 


atcccagacg 


tttacgctgt 


tggtgactgt 


900 


gcgactgttt 


atgacaatgc 


tcgtaaagat 


acaagctata 


tcgctcttgc 


ttcaaatgct 


960 


gttcgcactg 


gtatcgttgg 


tgcctacaat 


gcttgtggac 


atgaattgga 


aggaatcggt 


1020 


gttcaaggtt 


caaatggtat 


ctcaatctac 


ggtcttcaca 


tggtttcaac 


tggtttgact 


1080 


cttgaaaaag 


cgaaagctgc 


tggttacaac 


gcaactgaaa 


caggctttaa 


cgatcttcaa 


1140 


aaaccagaat 


tcatgaaaca 


tgacaaccat 


gaagtagcaa 


ttaagattgt 


ctttgacaaa 


1200 


gatagccgtg 


aaattcttgg 


tgcccaaatg 


gtttcacatg 


atattgcaat 


tagcatggga 


1260 
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atccacatgt 


tctcacttgc 


tatccaagag 


catgtgacaa 


ttgataaatt 


ggcattgaca 


1320 


gacctcttct 


tcttgccaca 


cttcaacaaa 


ccatacaact 


acatcacaat 


ggctgccctt 


1380 


acggctgaaa aataa 












<210> 526 
<211> 1263 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 526 
ggaaagttag 


actgtattgc 


ctactgtcta 


tctataaaat 


atattttatt 


ggaggctttt 


60 


actcaaatgg 


caaaagaaaa 


atacgatcgt 


agtaaaccac 


acgttaacat 


tggtactatc 


120 


ggacacgttg 


accacggtaa 


aactacccta 


actgcagcta 


tcacaactgt 


tttggcacgt 


180 


cgcttgcctt 


catcagttaa 


ccaacctaaa 


gactatgcgt 


ctatcgatgc 


tgctccagaa 


240 


gaacgcgaac 


gcggtatcac 


tatcaacact 


gcgcacgttg 


agtacgaaac 


tgaaaaacgt 


300 


cactacgctc 


acatcgacgc 


tccaggacac 


gcggactacg 


ttaaaaacat 


gatcactggt 


360 


gctgctcaaa 


tggacggagc 


tatccttgta 


gtagcttcaa 


ctgacggacc 


aatgccacaa 


420 


actcgtgagc 


acatccttct 


ttcacgtcag 


gttggtgtta 


aacaccttat 


cgtcttcatg 


480 


aacaaagttg 


acttggttga 


cgacgaagaa 


ttgcttgaat 


tggttgaaat 


ggaaatccgt 


540 


gacctattgt 


cagaatacga 


cttcccaggt 


gacgatcttc 


cagttatcca 


aggttcagca 


600 


cttaaagctc 


ttgaaggtga 


ctctaaatac 


gaagacatcg 


ttatggaatt 


gatgaacaca 


660 


gttgatgagt 


atatcccaga 


accagaacgt 


gacactgaca 


aaccattgct 


tcttccagtc 


720 


gaggacgtat 


tctcaatcac 


tggacgtggt 


acagttgctt 


caggacgtat 


cgaccgtggt 


780 


atcgttaaag 


tcaacgacga 


aatcgaaatc 


gttggtatca 


aagaagaaac 


tcaaaaagca 


840 


gttgttactg 


gtgttgaaat 


gttccgtaaa 


caacttgacg 


aaggtcttgc 


tggagataac 


900 


gtaggtgtcc 


ttcttcgtgg 


tgttcaacgt 


gatgaaatcg 


aacgtggaca 


agttatcgct 


960 


aaaccaggtt 


caatcaaccc 


acacactaaa 


ttcaaaggtg 


aagtctacat 


ccttactaaa 


1020 


gaagaaggtg 


gacgtcacac 


tccattcttc 


aacaactacc 


gtccacaatt 


ctacttccgt 


1080 


actactgacg 


ttacaggttc 


aatcgaactt 


ccagcaggta 


ctgaaatggt 


aatgcctggt 


1140 


gataacgtga 


caatcgacgt 


tgagttgatt 


cacccaatcg 


ccgtagaaca 


aggtactaca 


1200 


ttctctatcc 


gtgagggtgg 


acgtactgtt 


ggttcaggta 


tggttacaga 


aatcgaagct 


1260 
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taa 1263 

<210> 527 

<211> 873 

<212> DNA 

<213> Streptococcus pneumoniae 



<.f* UU? jZ / 

caaatggatt 


tcacatgggc 


actgaagtat 


gccactgaat ttttgggaac 


tgccattttg 


60 


atcattcttg 


ggaatggtgc 


agttgccaac 


gttgaactta aaggtacgaa aggtcaccaa 


120 


agtggctgga 


tcgtcatcgc 


tgttggttat 


ggtatggggg ttatgatccc 


agccttgatg 


180 


tttggtaacg 


tatctgggaa 


tcacatcaac 


cctgctttca ctctagggct 


tgcagttagc 


240 


ggtcttttcc 


cttgggcaca 


agtggtacct 


tacattatcg cgcaagtctt 


gggggctatc 


300 


tttggccaag 


ccttagttgt 


ggcaacatac 


cgtccattct acttgaaaac 


tgaaaaccca 


360 


aataacatct 


tgggaacttt 


ctcaactatt 


tcaagtattg accatggtac 


aaaagaaagt 


420 


cgctatgcag 


caactgtcaa 


tggtttgatt 


aatgagtttg ttggttcatt 


tgttttgttc 


480 


tttgcagctc 


ttggtttgac 


taaaaacttc 


tttggtgctg aagtgcttca 


attcatgaaa 


540 


caaaaggcaa 


cagaagcagg 


acaaacagtt 


gatttttctg acttggctat 


taaagcacag 


600 


gtggctccac 


acactgcttc 


aggactttct 


gtggctcact tggcacttgg attcctcgtt 


660 


atggctttgg 


taacatcact 


tggaggacct 


acaggacctg ccttgaaccc 


agcccgtgac 


720 


ttgggaccac 


gtctccttca 


tgctttcctt 


cccaaatcag ttcttggtga 


gcataaaggc 


780 


gattcaaaat 


ggtggtattc 


ttgggtacca 


gtagtagcac ctatcgcagc 


agcaattgcg 


840 


gcagtagctg 


tattcaaatt 


cctttatctc 


taa 




873 



<210> 528 
<211> 1416 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 528 

gagaaggaga tgagttcagg taaaattgct caggttatcg gtcccgttgt agacgttttg 60 
tttgcagcag gggaaaaact tcctgagatt aacaatgcac ttgtcgtcta caaaaatgac 120 
gaaagaaaaa caaaaatcgt ccttgaagta gccttggagt taggagatgg tatggttcgt 180 
actatcgcca tggaatcaac agatgggttg actcgtggaa tggaagtatt ggacacaggt 240 
cgtccaatct ctgtaccagt aggtaaagaa actttgggac gtgtcttcaa cgttttggga 300 
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gataccattg 


acttggaagc 


tccttttaca 


gaagacgcag 


agcgtcagcc aattcataaa 


360 


aaagctccaa 


cttttgatga 


gttgtctacc 


tcttctgaaa 


tccttgaaac agggatcaag 


420 


gttattgacc 


ttcttgcccc 


ttaccttaaa 


ggtggtaaag 


ttggactttt cggtggtgcc 


480 


ggagttggta 


aaactgtctt 


aatccaagaa 


ttgattcaca 


acattgccca agagcacggt 




ggtatttcag 


tatttgctgg 


tgttggggaa cgtactcgtg aggggaatga cctttactgg 


O \J \J 


gaaatgaaag aatcaggcgt 


tatcgagaaa 


acagccatgg 


tctttggtca gatgaatgag 


D O \J 


ccaccaggag 


cacgtatgcg 


tgttgccctt actggtttga caatcgctga atfacttccgt 


1 u 


gatgtggaag 


gccaagacgt 


gcttctcttt 


atcgataata 


tcttccgttt cactcaggct 


7ftn 

/ o u 


ggttcagaag 


tatctgccct 


tttgggtcgt 


atgccatcag 


ccgttggtta ccaaccaaca 


840 


cttgctacgg aaatgggtca 


attgcaagaa 


cgtatcacat 


caaccaagaa gggttctgta 


900 


acctctatcc 


aggctatcta 


tgtgccagcg 


gatgactata 


ctgacccagc gccagcaaca 


960 


gccttcgctc 


acttggattc 


aacaacaaac 


ttggaacgta 


agttggtaca attgggtatc 


1020 


tacccagccg 


ttgacccact 


tgcttcaagc 


tcacgtgcct 


tggcacctga aatcgttgga 


1080 


gaagagcact 


atgcagttgc 


tgctgaagta 


aaacgtgtcc 


ttcaacgtta ccatgaattg 


1140 


caagatatca 


ttgctatcct 


tggtatggat 


gagctttctg 


atgaagaaaa gaccttggtt 


1200 


gctcgcgccc 


gtcgtatcca 


gttcttcttg 


tcacaaaact 


tcaacgttgc ggaacaattt 


1260 


actggtcagc 


caggttctta 


tgttccagtt 


gctgaaactg 


tacgtggctt taaggaaatc 


1320 


cttgatggta 


aatacgacca 


cttgccagaa 


gatgccttcc 


gtggtgtagg ttctatcgaa 


1380 


gatgtgattg 


caaaagctga 


aaaaatggga 


ttttaa 




1416 



<210> 529 
<211> 888 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 529 

aggtgtcaga tggcagtatc tctaaatgat attaaaacaa aaatcgcctc aacaaaaaat 60 
acgagtcaaa tcactaatgc catgcaaatg gtatcggctg ctaagctagg tcgttctgaa 120 
gaagctgctc gcaacttcca agtttacgct cagaaagtgc gtaaactttt gacagatatc 180 
cttcatggta atggagctgg tgcttcaact aatccgatgt . tgattagccg ttctgtgaag 240 
aagacaggct atatcgttat cacttcagac cgcggtttgg ttggaggtta taattcctct 300 
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yLLyaaayaa 


gaauaccacc 


cagaeggcaa 


s> i~ri"r4~ 4* 4" 4* <to o 


*3 fin 


atgacccgLa ucggtgggac 


gggagc tga t 


ttctttaagg 


etcgeggtat 


4™ 1 *— k -~y r—y ^ / — 1 4* 4* 

CCaaCCaCLL 


/ion 


tatgaattac gtggcttgtc 


agaccaacct 


agctttgatc 


aagttcgtaa 


gat tat t tea 


yi on 


aaaactgttg aaatgtacca 


aaatgaactc 


tttgatgagc 


tttatgtttg 


ctacaaccac 




catgtcaata cgctaaccag 


tcaaatgcgt 


gtggaacaaa 


tgcttccgat 


tgttgacttg 


600 


gatccaaatg aagcggatga 


agagtacagc 


ttgacttttg 


aattggaaac 


cagecgagaa 


660 


gaaattctgg agcagttgtt 


gcctcagttt 


gcagaaagta 


tgatttaegg 


tgecattate 


720 


gatgccaaga cagctgagaa 


tgctgcgggc 


atgacageca 


tgeaaacage 


gacagataat 


780 


gctaagaaag tcatcaatga 


tttgacaatt 


cagtataacc 


gtgecagaca 


ggeggegatt 


840 


acacaagaaa ttacagaaat 


cgtagcaggt 


getagtgect 


tagaatag 




888 



<210> 530 

<211> 1536 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 530 



agaaaatttg 


aaatagaaag 


tggtgttctt 


ttggcaatta 


aegcacaaga 


aatcageget 


60 


ttaattaagc 


aacaaattga 


aaatttcaaa 


cccaattttg 


atgtgactga 


aacaggtgtt 


120 


gtaacctata 


teggggaegg 


tatcgegegt 


gctcacggcc 


ttgaaaatgt 


catgagtgga 


180 


gagttgttga 


attttgaaaa 


eggctcttat 


ggtatggctc 


aaaacttgga gtcaacagac 


240 


gttggtatta 


tcatcctagg 


tgactttaca 


gatatcegtg 


aaggegatae 


aatccgccgt 


300 


acagggaaaa 


tcatggaagt 


ccctgtaggt 


gaaagtctga 


ttggtcgtgt 


tgtggatccg 


360 


cttggtcgtc 


cagttgaegg 


tcttggagaa 


atccacactg 


ataaaactcg tccagtagaa 


420 


gcaccagctc 


ctggtgttat 


geaaegtaag 


tctgtttcag 


aaccattgea 


aactggtttg 


480 


aaagctattg 


acgcccttgt 


accgattggt 


cgtggtcaac 


gtgagttgat 


tateggtgae 


540 


cgtcagacag 


ggaaaacaac 


cattgegatt 


gatacaatct 


tgaaccaaaa 


agatcaagat 


600 


atgatctgta 


tctacgtcgc 


gattggacaa 


aaagaatcaa 


cagttegtae 


gcaagtagaa 


660 


acacttcgtc 


agtacggtgc 


cttggactac 


acaatcgttg 


tgacagcctc 


tgcttcacaa 


720 


ccatctccat 


tgctcttcct 


agctccttat 


gctggggttg 


ctatggcgga 


agaatttatg 


780 


tatcaaggta 


agcatgtttt 


gattgtatac. 


gatgatctat 


caaaacaagc 


ggtagcttat 


840 
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Cy tgaaCtyt 




f- (~rrt~ /rri~ 


ecaggtegtg aagccttccc 


acrcrcrcra fcert t 


900 


ItCtoCCtCC 


a O #"*f /"« /""• /"T t* 4" 

acdyLcytuL. 


rff* ¥~ Irrfl t~T /~* ry 


tcagctaaag 


tttctgatga 


acttggtggt 


960 


/■« **i ^ 4— 

ggatcaatta 


cagccc tacc 


QLLLdtcyay 


acacaagcag 


gagatatctc 


agectatate 


1020 


gca.acca.acg 


tgatttctat 


cactgatgga 


caaatcttcc 


ttggcgatgg 


cctcttcaat 


X VJ O KJ 


gcaggtattc 


gtccagccat 


egacgegggu 


tcatctgtat 


ctcgtgtagg 


tggttctgca 


X JL^fc U 


caaatcaaag 


ccac gaagaa 


ggc cgcT-ggu 


acacttegta 


tcgaccttgc 


ttcataccgt 


X& v v 


gagttggaag 


cctttactaa 


gtttggttct 


gacttggacg cagcaacaca ggctaagttg 


1260 


aaccgtggac 


gtcgtaccgt 


tgaggtcttg 


aaacaacctg 


ttcacaaacc 


attacctgtt 


1320 


gagaaacaag 


taaccattct 


ttatgctttg 


acacatggtt 


tcttggatac 


tgttccagta 


1380 


gatgatattg 


ttcgtttcga 


ggaagagttc 


catgccttct 


ttgatgetea 


acatccagag 


1440 


attttggaaa 


ccattcgtga 


tacaaaagac 


ttgccagaag aagcagtctt 


ggatgctgcg 


1500 


attacagagt 


ttctcaatca 


atctagcttc 


caataa 






1536 


<210> '531 
<211> 567 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 531 
tcagtatatc 


gatcagctag gagaagctta 


atggacaaga 


aaacagtaaa 


ggtaattgaa 


u w 


aaatacagca 


tgccttttgt 


ccaattggta 


cttgaaaaag gagaagaaga 


ccgtatcttt 


-L V/ 


tcagacttga 


ctcaaatcaa gcaagttgtt 


gaaaaaacag 


gtctgccttc 


ttttttaaaa 


180 


caagtggcag 


tagacgagtc 


ggataaggaa 


aaaacaattg 


cttttttcca 


agattctgtg 


240 


tcgcctttat 


tacaaaactt 


tatccaggtt 


ctggcctaca 


atcacagagc 


aaatcttttt 


300 


tatgatgtgc 


ttgtagattg 


cttgaaccga 


cttgaaaaag 


aaacaaatcg 


atttgaagtg 


360 


acgattacgt 


ctgctcatcc 


tctaactgat 


gaacagaaga 


ctegtttget 


ccctttgatt 


420 


gagaaaaaaa 


tgtctctgaa agtaaggagt 


gtaaaagaac 


aaatcgatga aagtctcatt 


480 


ggtggttttg 


teatttttge 


caatcacaag 


acaattgatg 


tgagtattaa 


acaacaactt 


540 


aaagttgtta 


aagaaaattt 


gaaatag 








567 



<210> 532 
<211> 498 
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<212> DNA 

<213> Streptococcus pneumoniae 



<400> 532 

ctgatgcacg taacagtagg tgaattaatt ggtaatttta 


ttutoatCaC 


cggcuc u u t u 


fin 


attcttttgc tagtcttgat 


taaaaaattt 


gcatggtcta 


atattacagg 


cattttcgaa 


ion 


gaaagagctg aaaaaattgc 


ttcagatatt 


gacagagctg 


aagaagcccg 


tcaaaaagca 


180 


gaagtattgg 


ctcaaaaacg 


cgaagatgaa 


ttggctggta 


gccgtaaaga 


agctaagaca 


240 


atcattgaaa 


atgcaaagga 


aacagctgag 


caaagtaagg 


ctaatatctt 


agcagatgct 


300 


aaactagaag caggacactt 


aaaagaaaaa 


gccaatcaag 


aaattgctca 


aaataaagta 


jbU 


gaagctttac 


agagtgttaa 


gggtgaggtc 


gcagatttga 


ccatcagctt 


agctggtaaa 


420 


atcatctcac 


aaaaccttga 


cagtcatgcc 


cataaagcac 


tcattgatca 


gtatatcgat 


480 


cagctaggag aagcttaa 










498 


<210> 533 
<211> 1419 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 533 
attgaaagag 


gtagtgagat 


ggacgcgaaa 


ttaagataca 


aggcaaagaa 


gatcaagatt 


fin 


gtcttttttg 


atattgatga 


tacattgcgg 


aattcaaaga 


cagggtttat 


tccaactaca 


ion 


attcccactg 


tttttaaaca 


gttgcgtgaa 


aaaggaattt 


taacaggaat 


cgcctctgga 


xo u 


cgtggcattt 


ttggtgttgt 


tccagagatt 


cgtgatctca 


agcctgactt 


ttttgtaact 


9 An 
z. *± u 


ttgaatgggg 


cttatatcga 


agataaaaaa 


ggtcaggtca 


tttatcagca 


tcagattgaa . 


nn 


aagtcagatg 


ttgaggagta 


tatctcttgg 


gctaagcaag 


aaggaattga gtatggcttg 


**fin 


gttgggagtc 


atgatgccaa 


gttgtcgact 


cgcaccgata 


tgatgagtga 


agctatcaat 


420 


ccaatttatc 


ccgacttaga 


tgtagatccc 


gatttccatg 


aaaaagaaga 


tatctatcag 


480 


atgtggactt 


ttgaagataa 


gggagatgac 


ttgcacttgc 


ctgacagtct 


ctcagacaaa 


540 


cttcgcatgg 


ttcgttggca 


tcaacattcg 


tctgatattg 


tgccgatttc 


aggctccaaa 


600 


gcgacggggg 


tggaaaaggt 


tgtggaacac 


cttggcttga 


aaccagagaa 


ggtcatggtt 


660 


tttggagatg 


gtctcaacga 


cttggaactc 


tttgattatg 


ctggaatcag cgttgccatg 


720 


ggaatttctc 


atgataaaat 


caaagaaaaa 


gcagattata 


ttacaaaaac 


attagaagaa 


780 
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gatggcattt 


ttgctgcctt 


agaagtattt 


ggtatggtag aaaaagaatt gcattttcca 


840 


caagtagaca 


ttgaaacagt 


agaaggtcct 


cttgcgacta 


ttaagaccaa 


tcacggagac 


900 


ttacgtatca 


agcttttccc 


tgaacatgct 


cctaaaacag 


tggctaactt 


tgtatctctt 


960 


tcaaaagatg 


gctactatga 


tggtgtcatt 


ttccaccgta 


ttatcaagga 


ctttatgatc 


1020 


caaggtggag 


acccaactgg 


aactggtatg 


ggtggcgagt 


caatctacgg 


cgaatctttt 


1080 


gaggatgaat 


tctcagaaga 


gctttacaat 


atccgtggtg 


ctctttccat 


ggcaaatgct 


1140 


ggtccaaata 


ccaacggcag 


ccagttcttt 


atcgtgcaaa 


accaacacct 


accttattct 


1200 


aagaaagaaa 


ttactcgtgg 


tggttggcca 


gaaccgattg 


cagaaatcta 


tgccaatcaa 


1260 


ggtgggacac 


ctcacctaga 


ccgccgtcac 


acggtttttg 


gtcagttagc 


tgatgaagca 


1320 


tcttacgctg 


tcttggatgc 


cattgctgct 


gttgagacag gagctatgga 


caagccagtt 


1380 


gaagatgttg 


taattgaaac 


tattgaaatc 


gaggactaa 






1419 



<210> 534 

<211> 252 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 534 



aggagaaaaa 


acatggctca acaacgtcgt 


ggcggattca aacgccgtaa aaaagttgat 


60 


tacatcgcag 


caaacaaaat 


tgaatatgtt 


gattacaaag atactgagct 


tcttagccgt 


120 


ttcgtttcag 


aacgtgggaa 


aatccttcct 


cgtcgtgtaa caggaacttc 


agctaaaaac 


180 


caacgtaaag 


taacaacagc 


tatcaaacgc 


gctcgcgtaa tggctttgat 


gcctttcgta 


240 


aacgaagatt 


aa 








252 



<210> 535 
<211> 312 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 535 

accaaaagga ggaacatatc aatggctaaa tacgaaattc tttatatcat tcgtccaaac 60 
attgaagaag aagctaaaaa cgctttggta gcacgttttg actctatttt gactgacaac 120 
ggtgcaactg ttgttgaatc aaaaacttgg gaaaaacgtc gtcttgcata cgaaatccaa 180 
gatttccgtg aaggacttta ccacatcgtt aacgttgaag caaatgacga tgcagctctt 240 
aaagagtttg accgtctttc aaaaatcaac gctgacattc ttcgtcacat gatcgtcaaa 300 
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attgacgcgt aa 312 

<210> 536 

<211> 1638 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 536 



gctggatcac 


ttggaaggac 


gaatcattta 


ggaggaaagc 


aaatgaaacg aatagtcttt 


60 


gaacttattt 


ttatcgcaac 


gacctggtat 


atctttttac 


cgccccttaa 


cctgaccagc 


120 


tgggaatttc 


tcttcttcct 


ctgtgggcat 


ttgttagttg 


tggcaatatt 


atttggcttt 


180 


ggcaagggga 


taaaccttgt 


caaaacggtt 


catgtgcgcc 


acggtaaggc ggaagctgcc 


240 


ttaaatcttg 


agggtttcaa 


aatcaatcgg ttagggaaaa 


ttctgttagc 


ttcgattgga 


300 


ggaattcttc 


tcttggcagc 


tttggtttcc 


ttggtaactt 


ccagcatgtt 


tcaggctaaa 


360 


aattatgcca 


atgtagtcac 


ggttacggaa aaagacttta 


ctgaatttcc 


taagagtgac 


420 


accagtaagg 


ttcctatcct 


agatagaagt 


actgctgaaa 


aaattggaga 


ccgctacttg 


480 


ggttccctaa 


ccgataaggt 


gtcgcaatac 


gtagcggcag 


atacctatac 


ccaattgaca 


540 


attgatggga 


aaccttatcg 


ggtcacacca 


ctagaatatg 


cagaccctat 


caaatggttt 


600 


aacaatcaag 


ccaagggaat 


cggtgagtat 


attaaggtgg 


acatggtaac 


tggaaatgcg 


660 


gatttggtgg 


acttgaagac 


accaatcaag 


tattcagact 


cggagtattt 


taaccgtgat 


720 


gtcaaacgtc 


acctgcgctt 


gaagtacccg accaaaatct 


ttaaaactcc 


atcttttgag 


780 


gtggacgatg 


agggcaatcc 


tttctatgta 


gcaacggttt 


accaaaagca 


atttggactt 


840 


gctgttcctc 


gtcctgcttc 


agtcattatc 


ttggatgcta 


caaatggaga aaccaaggaa 


900 


tacagcttat 


cagatgttcc 


agaatgggtg 


gacaggatct 


atccagcaga 


ggaaaccatt 


' 960 


gagcaaatca 


actacaacgg 


caagtacaag gacggtttct 


tgaatgccat 


gatttccaag 


1020 


aaaaacgtga 


cccagactac 


caatggctat 


aattacttgt 


ctatcggtaa 


tgacatctat 


1080 


ctctacacag 


gtgtgacgtc 


ggctaatgcg gatgagagta 


atcttggttt 


catccttgaa 


1140 


aatatgcgaa 


caggagaaat 


cactaagtat 


agcttggctt 


ctgcgacaga 


agaatcagcc 


1200 


cgtgaatcag 


cagaaggtgc 


tgttcaggag aaatcctaca 


aagcaacctt 


cccaatcctc 


1260 


atcaacctca 


atgacaagcc 


tctctacatc 


atgggcttga 


aggacaatgc 


tggcttggtc 


1320 


aaagagtacg 


ccctggtaga 


cgcagtcgag 


taccaaaatg 


ttatcgttgc 


tactacagtg 


1380 
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gaagagatgc 


tcagcaagta 


tgccaataaa 


aacgaccttg 


aaattgacaa 


tgcaacgaca 


1440 


gaaagcatca 


atggagtagt 


agcagacctc 


aaatcagctg 


ttatcaaggg 


agacactgtc 


1500 


tacttcttta 


aagttgatgg 


caagatatac 


aaggtcaagg 


cttcagtatc 


cgatgacctt 


1560 


ccttaccttg aaaatggtaa aaccttcgaa 


ggtcaagtag 


gaaaagacaa 


ttatctcaag 


1620 


acctttaagc 


tacggtaa 










1638 



<210> 537 

<211> 2751 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 537 



aaagctatga 


cagaaagaga 


gtctgttttg 


cacacaatgt 


caaggaggag 


acacatgtca 


60 


aaagaacaaa 


aacgccaagc 


gttttatact 


cagagccctg 


aagaggtctt 


gcaggctgtg 


120 


gatgcgaccg 


agcaaggttt 


gtcatcaagt 


gaggcggaaa 


agcgccttgc 


cgaatttggg 


180 


cacaatgaac 


tcgaagaagg 


cgagaaacga 


tcaatcttgg 


tcaaattcat 


cgagcaattt 


240 


aaggatttga 


tgattatcat 


cctagttgcg 


gcagcaatct 


tgtcagtcgt 


gacttctggt 


300 


ggggaagata 


tcgcagatgc 


cattatcatc 


ctagctgtgg 


ttatcatcaa 


cgctgccttt 


360 


ggtgtttacc 


aagaaggaaa 


agctgaagaa 


gctattgaag 


ccctcaaatc 


catgtctagt 


420 


ccagttgccc 


gcgttcttcg 


tgatggacac 


atggcagaga 


ttgactctaa 


agaattggta 


480 


ccaggcgata 


tcgttgccct 


tgaagcaggt 


gacgtggtac 


cagcggacct 


acgtttgata 


540 


gaagccaact 


ctcttaaaat 


tgaagaagca 


gccttgacag 


gtgaatctgt 


accagtcgaa 


600 


aaagacttgt 


cagtcgagct 


tgcgacagat 


gctggtattg 


gtgaccgtgt 


caacatggcc 


660 


ttccaaaact 


caaacgtaac 


ctatggtcgt 


gggatgggtg 


ttgttgtcaa 


tacaggtatg 


720 


tacactgaag 


ttggtcatat 


tgctggtatg 


cttcaagatg 


cggatgagac 


tgatacacca 


780 


ctcaaacaaa 


atttgaacaa 


cctttctaag 


gtcttgacct 


atgctatctt 


ggtcattgcc 


840 


cttgttactt 


ttgtagtggg 


tgtcttcatt 


caagggaaaa 


atccacttgg 


tgagttgttg 


900 


acttctgttg 


cccttgccgt 


tgcagccatt 


ccagaaggac 


ttcctgctat 


cgttaccatc 


960 


gttctttctc 


ttggtactca 


agttttggcc 


aaacgacatt 


ccatcgttcg 


taagttgcca 


1020 


gcagttgaaa 


cacttggttc 


aactgaaatc 


atcgcttctg 


ataagactgg 


tacgctgact 


1080 


atgaacaaga 


tgacagtcga 


aaaagtcttc 


tacgatgcgg 


ttctacatga 


ctcagctgat 


1140 
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gatattgaac taggtcttga aatgccacta cttcgttcag ttgtcttggc caatgatacg 1200 

aaaatcgatg tggaaggtaa cttgattggt gacccaaccg aaacagcctt tatccaatat 1260 

gccttggaca agggctatga tgtcaaaggt ttcttagaga aatatcctcg tgtagctgaa 1320 

ttgccatttg actctgaccg taagctcatg tcaacagttc acccattgcc agatggtcgt 1380 

ttccttgtag cagtcaaggg tgcgccagac caactcttaa aacgttgtct tcttcgtgat 1440 

aaggctgggg atattgctcc gattgatgag aaggttacaa atctcattcg tacaaacaat 1500 

tctgaaatgg ctcatcaagc cttgcgtgtc cttgcaggtg cttataagat tatcgatagt 1560 

attccagaaa atctcacttc tgaagagctt gaaaatgatt taatttttac tggtttgatt 1620 

gggatgattg accctgaacg tcctgaagcc gctgaggctg ttcgtgtggc taaggaagcg 1680 

ggaatccgtc caattatgat tacaggtgac caccaagaca cagcggaagc cattgccaaa 1740 

cgtttgggaa tcattgacgc aaacgataca gaaggtcacg ttttaactgg tgctgaactc 1800 

aatgaactgt cagatgaaga atttgaaaaa gtcgttggtc aatactctgt ttatgcccgt 1860 

gtgtctccag aacacaaggt tcgtatcgtc aaggcttggc aaaaacaagg taaagtcgtt 1920 

gccatgacag gtgacggtgt caatgacgcg ccagctctga aaacagccga tatcggtatc 1980 

ggtatgggaa tcactggtac agaggtttct aagggggctt ctgatatgat tcttgcagat 2040 

gataactttg cgactattat cgtcgcagtg gaagaaggac gtaaggtctt ctcaaacatt 2100 

caaaagacta ttcagtacct actttctgct aatactgctg aagtattaac catcttccta 2160 

tcaaccttgt ttggttggga tgtcttacag ccggttcatc ttttgtggat caacttggta 2220 

acggatacct tcccagctat cgctcttggt gttgaacctg cggaacctgg tgtcatgaat 2280 

cataaaccac gtggacgcaa ggcaagcttc ttctcaggtg gtgttttgag ttctatcatt 2340 

tatcaaggtg tactccaagc agctcttgtt atgagtgttt atggccttgc gattgcttac 2400 

ccagttcatg tgggtgacaa tcatgctatt catgcagatg ccctaacgat ggcctttgca 2460 

acccttggtt tgattcagct cttccatgcc tacaatgtca agtctgtcta ccaatccatc 2520 

ttgacagttg gcccattcaa gtctaagacc tttaactggt ccatcttggt atcctttatc 2580 

cttctcatgg caacaatcgt tgtagaaccg cttgaaggaa tcttccacgt aaccaaacta 2 640 

gacttgtcac aatggggaat tgttatggct ggaagcttct caatgattat catcgtcgaa 2700 

atcgttaagt ttattcaacg caaactcggt tttgacaaga atgcgattta a 2751 
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<210> 538 

<211> 891 

<212> DNA 

<213> Streptococcus pneumoniae 



gacgaaagtg 


ttttgatagg 


gaggatatca 


gggatgaatt 


ttcaacaatt 


atccaatctg 


60 


caatattgga 


ccagtttgtt 


tgcaagtcca 


tggacgatag 


ctatcaatct 


gattgatatt 


120 


ttgattgttg 


cttatatttt 


ataccatttt 


acaaaagcta 


ttgcaggaac 


caagattatg 


180 


attttggtac 


gtggagtttt 


ggtgtttatt 


ttagctcaaa 


tccttgcaaa 


tatgattggt 


240 


ttgactacga 


tttcttggtt 


aatcaatcaa 


attattactt 


atggggttat 


tgcggcggtt 


300 


gttatcttct 


ctccagagat 


tcggactggt 


ttggaacgtt 


tgggaagagc 


gacagatttc 


360 


ttttccaatg 


cccctattag 


tgctgaggaa 


cagatgattc 


gtgcctttgt 


taagtctgtt 


420 


gaatacatga 


gtcctcgtaa 


aatcggggcc 


ttggttgcta 


ttcagcgtgt 


acgtaccttg 


480 


caggagtata 


tttcgacagg 


aattcccttg 


gatgctaaga 


tttctgcaga 


acttctcatt 


540 


aacattttta 


ttcccaacac 


tcccctacat 


gatggtgcgg 


tgattatcaa 


agaagaacgt 


600 


atcgctgtga 


cgtctgccta 


tctgcccttg 


acaaaaaaca 


cagggatttc 


caaggaattt 


660 


gggaccagac 


accgggcggc 


tatcggttta 


tcagaagtct 


cagatgcctt 


gactuttgtc 


/ Z\J 


gtatcagagg 


aaacgggagg 


aatttcgata 


acctataatg 


gaaggtttaa 


gcacaaccta 


/oU 


acacttgatg 


aatttgaaac 


agaattacgt 


gaaatcttac 


ttccaaaaga 


ggaagtgggt 


Q A ft 
Oft U 


cttagtttta 


aagaacgatt 


gctaggagga 


tggaaacatg 


aaaaaaaata 


9" 




<210> 539 
<211> 1260 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 539 
aatgacagta 


tagaatggaa 


ggaaatcatg 


tctacaaata gaaaaaatga 


tatgatggtt 


60 


tattgctcat 


tttgtggcaa 


aaaccaagaa 


gaagtacaaa 


aaataattgc 


tggcaacaat 


120 


gcttttattt gtaatgaatg cgtggagtta 


gctcaggaaa 


tcattcgaga 


agaattggtt 


180 


gaggaagtct 


tggcagactt 


gtctgaggtg 


ccaaaaccaa 


ttgaactcct 


ccatatcttg 


240 


aaccactatg 


taattggtca 


agatcgtgcc 


aagcgtgcct 


tggcagtggc 


ggtttataac 


300 


cactacaaac 


gcatcaattt 


ccacgataca 


cgcgaagagt 


cagaagatgt 


ggatttgcag 


360 
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aagtcaaaca 


ttttgatgat 


tggcccaact 


aattcacrcrcra aaactttcct tcrcccacracc 


420 


ttcrcrctaaaa 


gcttgaatgt 


acctttfccrcfc 


afcfccrccrcrafccr ccracacrptct* era ccrcra acre* t~ 


480 


ggttatgtgg 


gtgaggatgt 


aaaaaatatc 


rtcrhraaar 1~ ft - 1~ rrr*fl rrrrh f rrr* t" ctpi c\~ i~ \~ 

v~v»>v> i_>v^dGLd*~r i>w i« uy vdyy o i.y < — y i» i» l» 




aacatcgaac 


gtgcagagcg 




+-Q , |-rr-f-/TrTi5t"rT aaat"t"rtapafl rraMrr^rftarr 
Lauy LyyaLy dd.d l. L-y dt— dd y d (— L.y tLaay 




aagagtgaga 


atgtgtctat 


cacaccrt" era t 


y uui>uuyy uy ctciyyyy uy L-a aca.ayv^^'i'U 


DDU 


ctcaagatta 


ttgagggaac 


^— y l-y w Lay v_> 


rrt"flr t P<TPr , f"P aaoYTt*rT<Ta<"*fT r" , sa»sa/-*a+"r*r"«sa 
y ua^v^yL.uLU aayy Lyyauy t-dddOdL»v^t,d 


/ZU 


caacaagaga 


tgattcaagt 


acratacaaaa 


aaLaLuut^L L^atLy tyyy uyyuyt-uwcu 


/ou 


gatggtattg aagaaattgt 


caaacaarcri" 


t*y y y i»y ddd aay ULau^yy aoLtyy twaa 


RAO 

Of* U 


aataataagg 


cgattgacga 


aaacadctca 

w.v t-^-y w «— ^ t* 


tacatcrraaa 1 aaatra t* rrrr* , t~rraarr»r , a1~l~ 




caaaaatttg 


gtattatccc 


tgagttgatt 


ggacgcttgc ctgtttttgc ggctcttgag 


960 


caattgaccg 


ttgatgactt 


ggttcgcatc 


ttgaaagagc caagaaatgc cttggtgaaa 


1020 


caataccaaa 


ccttgctttc 


ttatgafcgat 


gttgagttgg aatttgacga cgaagccctt 


1080 


caagagattg 


ctaataaagc 


aatcgaaegg 


aagacagggg cgcgtggact tcgctccatc 


1140 


atcgaagaaa 


ccatgctaga 


tgtcatgttt 


gaggtgeega gtcaggaaaa tgtgaaattg 


1200 


gttcgcatca 


ctaaagaaac 


tgtagatgga 


aeggataaac cgatcctaga aacagectag 


1260 



<210> 540 
<211> 1164 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 540 

tataattatc aaaagacaaa aggagttcac ctcatggtag aattgaatct taaaaatatt 60 
tacaaaaaat atccaaacag cgaacactat tcagttgaag atttcaactt gaacatcaaa 120 
gataaagaat ttatcgtttt egtaggaect tcaggatgtg gtaaatcaac tacactccgt 180 
atgattgctg gtcttgaaga cattacagaa ggtactgeat ctatcgatgg cgtagttgtc 240 
aacgaegtag ctccaaaaga ccgtgatatc gecatggtat tccaaaacta cgctctttac 300 
ccacacatga ctgtttatga caacatggct ttcggtttga aattgcgtaa atacagcaaa 360 
gaagacatta acaaacgtgt tcaagaagca gctgaaatac ttggattgaa agaattcttg 420 
gaaegtaaac cagctgacct ttcaggtggt caacgtcaac gtgttgccat ggggcgtgcg 480 
attgtccgtg atgcgaaagt attcttgatg gacgaacctt tgtcaaactt ggatgccaaa 540 
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cttcgtgtat 


caatgcgtgc 


tgaaatcgct 


aaaattcacc 


gtcgtatcgg agctacaact 


c n n 

600 


atctatgtaa 


ctcacgacca 


aacagaagcg 


atgacacttg 


cagaccgtat 


cgttattatg 


660 


tcagctacta 


agaaccctgc 


tggtacaggt 


actatcggac 


gtgtagaaca 


aatcggtact 


720 


cctcaagaag 


tttacaaaaa 


tccagttaac 


aaattcgttg 


caggattcat 


cggaagccca 


780 


gctatgaact 


tcatcaccgt 


gaaattggtt 


ggtagcgaaa 


ttgtttctga 


cggtttccgt 


840 


ttgaaagtgc 


cagaaggagc 


attgaaagtt 


cttcgtgaaa 


aaggctacga 


aggaaaagaa 


900 


ttgatctttg 


gtatccgtcc 


agaagacgtg 


aatgcagaac 


ctgctttcct 


tgaaacattc 


960 


ccagactgtg 


ttgtaaaagc 


gactatctct 


gtatcagaac 


tgcttggttc 


agaatctcac 


1020 


ctttactgtc 


aagttggtaa 


agacgagttt 


gttgcaaaag 


ttgatgctcg 


tgactacttg 


1080 


caaacaggtg 


caacagttga 


gcttggattt 


gacttgaaca 


aagcacactt 


cttcgatgta 


1140 


gaaactgaaa aaacaatcta 


ctaa 








1164 



<210> 541 

<211> 1638 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 541 



aaagaaaagt 


ataaactaag 


ccctataggg 


tggcttcgca 


ccacctttag 


aaagaagaat 


60 


aacgtgaaat 


ttaatgaatt 


aaacttgtct 


gctgatttgc 


tagcagaaat 


tgaaaaagct 


120 


ggttttgtag 


aagctagtcc 


tatccaagaa 


caaactattc 


ctttggccct 


tgaaggcaag 


180 


gatgttatcg 


gtcaagctca 


gactggtaca 


ggaaaaactg 


cagcctttgg 


cttgcctacc 


240 


cttgaaaaaa 


tccgtacaga 


agaagcgact 


atccaagcct 


tggtcatcgc 


tccaactcgt 


300 


gaactagctg 


tccaaagtca 


agaagaactc 


ttccgctttg 


gtcgtagtaa 


gggagtcaaa 


360 


gtccgttcag 


tatatggcgg 


atcaagcatt 


gaaaaacaaa 


ttaaggctct 


taaatctggt 


420 


gcccatattg 


tggtgggaac 


tccaggtcgc 


ctcttggact 


tgattaaacg caaggccttg 


480 


aaattacaag 


acattgaaac 


ccttatcctt 


gacgaagcgg atgaaatgct 


taacatgggc 


540 


ttccttgaag 


acatcgaagc 


cattatttcc 


cgtgtacctg agaaccgtca aactttgctt 


600 


ttctcagcaa 


ctatgccaga 


tgccatcaaa 


cgtatcggtg 


ttcagtttat 


gaaagcccct 


660 


gaacatgtca 


agattgcggc 


taaggaattg 


acaacagaat 


tggttgacca 


gtactatatc 


720 


cgtgttaagg 


aacaagaaaa 


atttgacacc 


atgactcgtc 


tcatggatgt 


ggcacaacca 


780 
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gaactcgcta 


ttgtatttgg 


tcgtaccaaa 


cgccgtgtgg 


atgaattgac 


tcgtggtttg 


840 


aaaattcgtg 


gcttccgtgc 


agaaggaatt 


catggcgacc 


tagaccaaaa 


caaacgtctt 


900 


cgtgtccttc 


gtgactttaa 


aaatggcaat 


cttgatgttt 


tggttgcgac 


agacgttgca 


960 


gcgcgtggtt 


tggatatttc 


aggtgtgacc 


catgtctaca 


actacgatat 


tccacaagat 


1020 


cctgagagtt 


atgttcaccg 


tatcggtcgt 


acaggtcgtg 


ctggtaagtc 


aggtcaatct 


1080 


attacttttg 


ttgctccaaa 


cgaaatgggt 


taccttcaaa 


tcattgaaaa 


cttgactaag 


1140 


aaacgcatga 


aaggtctcaa 


acctgcaagt 


gtagaagaat 


ccttccaatc 


aaaaaaacag 


1200 


gtagctctca 


agaaaatcga 


acgtgatttt 


gcagatgaaa 


ccattcgtgc 


caactttgag 


1260 


aaatttggta 


aggatgctcg 


caaattggct 


gctgagttta 


ctccagaaga 


attggcaatg 


1320 


tatatcttga 


gtctgacagt 


ccaagaccca 


gatagccttc 


cagaagtgga 


gattgcacgt 


1380 


gaaaaaccac 


taccgtttaa 


accatcaggt 


aatggtttcg 


gtggtaaagc 


taagggaggt 


1440 


cgtggaggcc 


gtcgtgggga 


cgaccgtcga 


gagcgtgatc 


gccgtggcaa 


tggtcgccgt 


1500 


gatgagttca aaaaaggaag 


tcgtggcaac 


gatcgttttg 


ataaggaaaa 


acgttaccgt 


. 1560 


aaggataata 


aaaaaccacg 


caatacttta 


agcgaaaagc 


aaacaggctt 


tgttattcgt 


1620 


aacaaaggcg 


ataaataa 










1638 


<210> 542 
<211> 1317 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 542 
atgttaacat 


acgatttaat 


tgttattgga 


tttggtaaag 


ctggtaaaac 


actagcaggt 


60 


aaattggctt 


cagctggcaa 


aaaagttgcc 


ctcgttgaac 


gcagcaaggc 


tatgtacggt 


120 


ggaacttgta 


tcaacattgg 


ttgtatccca 


actaaaacct 


tgctagttgc 


tgctgaaaag 


180 


gacttgtctt 


ttgaagaagt 


cattgctact 


aaaaacacga 


tcactggtcg 


cctcaacggt 


240 


aaaaactatg 


cgactgttgc 


tggtacaggc 


gtagatatct 


ttgatgcgga 


agctcacttc 


300 


ctttcaaata 


aagtcatcga 


aatccaagct 


ggtgatgaaa 


agaaagaact 


gactgctgaa 


360 


acaatcgtca 


tcaacactgg 


tgctgtttca 


aacgtcttgc 


caatccctgg 


acttgctaca 


420 


agcaaaaaca 


tctttgactc 


aacaggtatc 


caaagcttgg 


acaaattacc 


tgaaaaactt 


480 


ggaatccttg 


gtggcggaaa 


tatcggtctt 


gaatttgccg 


gcctttacaa 


caaacttgga 


540 
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agcaaggtca cagtcctaga tgccttggat 
gcagctcttg ctaaacaata catggaagaa 
actactgaaa tcaaaaacga tggtgaccaa 
cgtttcgacg cccttctcta cgcaactgga 
gaaaatacag atattgaact aactgaacgt 
acaaacgttc ctggtgtctt tgcagttgga 
atttcacttg atgacttccg tgttgtttac 
cttgaagacc gtctcaatgt gccaaatact 
ggtttgactg aaagccaagc agctgatttg 
gttgcagcaa tgcctcgtgg tcacgtaaat 
gtcaatactg aaacaaaaga aattcttgga 
atcatcaaca tcatcactgt tgctatggac 
caaatcttca ctcacccaac cttggctgag 

<210> 543 
<211> 2370 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 543 

aattctgtta aaaaaaatga tataatagaa 
acccaaagag aagtcaagga aagacaggct 
gccagtacca gcacttggca aatcgttaaa 
aactttgcca ttgctttggc tcttgccttt 
gctgttatct gctttaacgc tttttctggg 
gtggacaagc tcaatctcat gaccaaggaa 
gttgctctta atcctgaaga attagtgcta 
cagattccta gtgatgcctt ggttttggaa 
acgggagaaa gtgatttggt gcaaaaggaa 
ctagccagtg ggtcagtttt atctcaagtt 
aaactcatgc ttgaggctaa gaccgttaaa 



acattcctac 


ctcgtgcaga 


accttccatc 


c c\ r\ 

600 


gatggcattg 


aattgcttca 


aaatatccat 


a c r\ 

660 


gtgcttgtcg 


taactgaaga 


cgaaacttac 


720 


cgcaaaccaa 


atgtagaacc 


acttcaactt 


780 


ggtgctatta 


aagtagacaa 


acactgtcaa 


840 


gatgtcaacg 


gtggccttca 


atttacttac 


900 


agctaccttg 


ctggagatgg 


cagctataca 


960 


atgttcatca 


cacctgcact 


ttcacaagtt 


1020 


aaacttccat 


acgctgttaa 


ggaaatcccc 


1080 


ggagaccttc 


gcggtgcctt 


caaagctgtt 


1140 


gcaagcatct 


tctcagaagg 


ttctcaagaa 


1200 


aacaagattc 


cttacactta 


cttcacaaaa 


1260 


aacttgaatg 


acttgtttgc 


gatttaa 


1317 



tttatggata 


aaaataagat 


tatgggatta 


60 


gagggtttgg 


tcaatgactt 


taccgcatca 


120 


cgaaatgtct 


ttaccctttt 


taacgctttg 


180 


gtgcaggctt 


ggagcaatct 


ggtcttcttt 


240 


attgtgaccg 


agctacgagc 


caaacacatg 


300 


aaggtcaaaa 


ccatccgtga 


tggtcaggaa 


360 


ggagatgtca 


ttcgtttgtc 


tgcaggagag 


420 


ggctttgcgg 


aagtcaatga 


agccatgtta 


480 


gttgacggct 


tacttttgtc 


aggaagtttc 


540 


caccatgtcg 


gtgcagacaa 


ctatgctgcc 


600 


cccatcaact 


cccgtatcat 


gaaatcgctg 


660 
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gacaagttgg 


ctggttttac 


tgggaaga t t 


atcattccct 


ttggtctggc 


tctcttgctg 


1 O f\ 


gaagcc 1 1 gc 


ttttaaaagg 


cctgcctctc 


aagtcatccg 


ttgtaaactc 


gtcgacagct 


780 


cttttgggaa 


tgttgcctaa 


gggaattgcc 


cttttgacca 


ttacttcgct 


cttgactgca 


840 


gtgattaagt 


tgggcttgaa 


aaaggtcttg 


gtgcaggaga 


tgtactctgt 


tgagaccttg 


900 


gcgcgcgtgg 


atatgctctg 


tctggacaag 


acgggtacca 


tcacccaagg 


aaagatgcag 


960 


gtggaggctg 


ttcttccgtt 


gacggaaacg 


tatggtgaag aggctattgc 


cagcatcttg 


1020 


actagctaca 


tggcccatag 


tgaggataag 


aatccaactg 


cccaagccat 


tcgccagcgt 


1080 


tttgtgggag 


atgttgctta 


tcctatgatt 


tccaatcttc 


ccttctcgag 


cgaccgcaag 


1140 


tggggggcta 


tggagttaga 


aggcttgggg 


acagttttct 


taggggcacc 


tgagatgttg 


1200 


ctcgatcccg 


aagtcccaga 


agctagggag 


gccttggaga 


gaggatcacg 


tgtcttggtc 


1260 


ttagctctca 


gtcaggagaa 


attagaccat 


cacaaaccac 


agaaaccatc 


tgatattcag 


1320 


gctctagcct 


tgctggaaat 


cttggacccc 


attcgagagg 


gagcagcaga 


gacgctggac 


1380 


tatctccgtt 


ctcaggaggt 


gggactcaag 


attatctctg 


gtgacaatcc 


agttacggtg 


1440 


tccagcattg 


cccagaaggc 


tggttttgcg 


gactatcaca 


gctatgtaga 


ttgctcaaaa 


1500 


atcaccgatg 


aggaattgat 


ggccatggcg 


gaggagacag 


ctattttcgg 


acgtgtttcc 


1560 


cctcatcaaa 


agaaactcat 


catccaaacg 


ttgaaaaaag 


cgggacatac 


aacggctatg 


1620 


acaggggacg 


gggttaatga 


tatcttggcc 


cttcgtgagg 


cggattgttc 


tatcgtgatg 


1680 


gcggaggggg 


atccagcaac 


ccgtcagatt 


gccaatctgg 


ttctcttgaa 


ctcagacttt 


1740 


aatgatgttc 


ctgagattct 


cttcgagggt 


cgtcgcgtgg 


tcaataacat 


tgcccacatc 


1800 


gccccgattt 


tcttgataaa 


gaccatctat 


tccttcctgt 


tagcagtcat 


ctgtattgcc 


1860 


agtgctttac 


taggtcggtc 


agagtggatt 


ttgattttcc 


ccttcattcc 


gatccagatt 


1920 


accatgattg 


accagtttgt 


ggaaggtttc 


ccaccattcg 


ttctgacttt 


tgagcgaaat 


1980 


atcaaacctg 


ttgagcagaa 


tttcctcaga 


aaatccatgc 


ttcgtgccct 


accaagcgct 


2040 


ctcatggtcg 


tcttcagcgt 


cctgtttgtg 


aaaatgtttg 


gcgcgagtca 


aggttggtct 


2100 


gagttagaaa 


tctcaactct 


actctattat 


ctcttggggt 


caattggttt 


cttatccgta 


2160 


tttagagcct 


gcatgccatt 


taccctatgg 


cgtgtcctct 


tgattgtttg 


gtcagtagga 


2220 


ggtttcctag 


ccacagctct 


cttcccaaga 


attcaaaaac 


tgcttgaaat 


ttcaacctta 


2280 
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acagaacaaa cgttgcctgt ttatggtgtc atgatgttgg tctttaccgt gattttcatc 2340 
ctgaccagtc gttaccaagc gaaaaaataa 2370 

<210> 544 
<211> 294 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 544 

agccaaataa aaaggagaaa catcatggca atctcaaaag agaaaaaaaa tgaaatcatc 60 
gcacaatatg cacgtcacga aggtgataca ggttcagtag aggttcaagt tgctgtcctt 120 
acttgggaaa tcaaccacct taacgaacac atcaaacaac acaaaaaaga ccacgctact 180 
taccgtggat tgatgaaaaa aatcggtcgc cgtcgtaact tgcttgcata cttgcgtaaa 240 
aacgacgtta accgttaccg tgagttgatc aactctctag gacttcgtcg ctaa 294 

<210> 545 

<211> 1953 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 545 



ttgcattccc 


tagtgatttt 


tgttaagata 


aatgcaaata caaatgaaag cgagaacaag 


60 


atgacacgtt 


atcaagatga 


tttttatgat 


gctatcaatg gagaatggca acagacagct 


120 


gaaatcccag 


cagataagtc 


tcaaacagga 


ggttttgttg atttagacca ggaaattgaa 


180 


gacctgatgc 


tggcgacaac 


agacaagtgg 


ttagcaggtg aagaagtgcc tgaggatgct 


240 


atcttggaaa 


actttgtcaa 


ataccaccgc 


ctagttcgtg attttgacaa gagagaagct 


300 


gacggtatca 


cacctgtctt 


accactcctt 


aaagaattcc aagaattgga gacttttgcg 


360 


gattttacag 


ctaaactagc 


agagtttgag 


cttgcaggaa aaccaaactt ccttcctttt 


420 


ggtgtatcgc 


cagactttat 


ggatgctaga 


atcaatgttc tatgggctag cgctccaagc 


480 


acaatcttgc 


cagatacgac 


ctactatgca 


gaagaacatc ctcagcgcga agagctcttg 


540 


actctttgga 


aagaaagcag 


cgcaaatctc 


ctcaaggctt atgatttctc tgatgaagaa 


600 


attgaagact 


tgctagaaaa 


aagacttgaa 


ttggaccgcc gagttgcggc agtggtgctc 


660 


tctaatgaag 


aaagttcaga 


atatgctaaa 


ctctatcatc catattctta cgaagatttc 


"720 


aagaaattcg 


cgcctgccct 


acctttggat 


gacttcttca aagcagttat tgggcaatta 


780 


ccagacaagg 


ttattgtaga 


cgaggaacgt 


ttctggcaag cagcagagca attctacagt 


840 
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t~rp\ ctCta a CtC* C \~ 


yy ul>u i< 


faaa CTC st =» p» C* 


ttgattttga gtgttgtcaa 


tctttcaacc 


900 


cty v— Let l. l. uaa 


p"sa rra rrcrsi t~ A ^~ 
Oayayyatat 


LLyLyLLLLy 


tctggtgcct acagccgtgc 


cctttctgga 




trY" \~ <~* z$ prsa pt/t 

y LtCodydyy 


CaaadyaLaa 


y y L Ldaay C ct 


gcttatcatc tagcacaaga 


acctttcaag 






4~ <*< 4~ ^ 4~ fr^r^" o 

ytCtLLyyua 


uycccyuyag 


aagttctctc cagaagecaa ggcggatgtg 


± vj ou 


yayaaaaaay 


LyycaaccaL 


yaLtgatyXt 


tataaggagc gtctgcttaa 


gaatgactgg 


1 1 An 


^* ^ ^< ^ ^ Q /« 

CuCaCCCCay 


aaacc ugtaa 


acaggccacc 


gtgaagctca atgtgatcaa 


accttatatt 


±z uu 


t-rftf*^ a 4- f—% o 

ygctauCCag 


aayaautyCC 


tycaegtuac 


aaggataagg tagtgaatga 


aactgecagt 


1 O Cft 




9 +~ /r/* , » +— /-» 4— -a /-t 

auyLucLayvrf 




gtggaaatca agcacagttg 


gagtaagtgg 


1 190 
1 J 


aappfl PTP 1 p* t~ pt 


Lay a L La Laa 


ctctsz s t~ crerctcte* 
yyaauyyyyc 


atgcctgctc atatggtcaa 


tgcctactac 




aauLU Ltaya. 


Ciy ROLL Ly CL L 


Ly LLLLLLLa 


gcggccattt tacaggcgcc 


tttctatgac 


1440 


L Ly LCI LLay L. 


ci~ ♦*p»4~ptp* 

L CX L L L LL Ly 1 — 


LCLCX.L. LaLyy L 


ggtattgggg cagtgattgc 


ccatgaaatt 






L Ly ci laL Let a. 


e*ctctctnc\~ t* c*c* 


tttgacgaaa atggtagcct 


caaggattgg 


1JDU 


t* etetzi c a or pra 


ycya^LaLyL 


t" <™f p* t" f" r*a a ct 


gagaaaacac aaaaagtcat 


tgaccaattt 




gatggacagg 


attcttatgg 


agcaaccatt 


aacggtaaat tgactgtatc agaaaaegtg 


1680 


gctgacttgg 


gaggaatege 


ageagegett 


gaagcagcta agagagaagc 


agacttctca 


1740 


gcagaagagt 


tcttctacaa 


cttcggtcgc 


atetggegea tgaaaggtcg accagaattt 


1800 


atgaaacttt 


tggctagcgt 


cgatgtgcac 


gcaccagcca aactccgtgt 


caatgtgcaa 


1860 


gtaccaaact 


tcgacgattt 


ctttacaacc 


tatgatgtca aagaaggaga 


cggaatgtgg 


1920 


cgttcaccag 


aggagegegt 


gattatttgg 


taa 




1953 



<210> 546 
<211> 708 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 546 

aggagaatcc atctaatggt aaaattggtt tttgctcgcc acggtgagtc tgaatggaac 60 
aaagctaacc ttttcactgg ttgggctgat gttgatttgt ctgaaaaagg tacacaacaa 120 
gcgattgacg ctggtaaatt gatcaaagaa gctggtatcg aatttgacca agcttacact 180 
tcagtattga aacgtgctat caaaacaact aacttggctc ttgaagcttc tgaccaattg 240 
tgggttccag ttgaaaaatc atggcgcttg aacgaaegtc actacggtgg tttgactggt 300 
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aaaaacaaag 


ctgaagctgc 


Lyaacaacct 


ggt gat gage 


aagttcacat 


ctggcgtcgt 




tcatacgatg 


tattgcctcc 


aaacatggac 


cgtgatgatg 


agcactcagc 


tcacacagac 


420 


cgtcgttacg 


cttcacttga 


cgactcagtt 


atcccagatg 


ctgaaaactt 


gaaagtgact 


480 


ttggaacgtg 


ctcttccatt 


ctgggaagat 


aaaatcgetc 


cagctcttaa 


agatggtaaa 


540 


aacgtattcg 


taggagctca 


cggtaactca 


atccgtgccc 


ttgtaaaaca 


catcaaaggt 


600 


ttgtcagatg acgagatcat 


ggacgtggaa 


atccctaact 


tcccaccatt 


ggtattcgaa 


660 


ttcgacgaaa 


aattgaacgt 


cgtttctgaa 


tactaccttg 


gaaaataa 




708 


<210> 547 
<211> 549 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 547 
gagagaacca 


tgtctttaaa agatagattc 


gatagatx ta 


tagattattt: 


tacggaggat 


60 


gaggattcaa 


gtctccctta 


tgaaaaaaga 


gatgagee tg 


tgtttactiuc 


agtaaattct 


ion 


tcacaggaac 


cggctctccc 


aatgaatcaa 


ccttcacagt 


cggctggcac 


aaaagagaac 


180 


aatatcacca 


gacttcatgc 


aagacaacag 


gaattggcaa 


atcagagtca 


gcgtgcaacg 


240 


gataaggtca 


ttatagatgt 


tcgttatcct 


agaaaatatg 


aggatgeaac 


agaaattgtt 


300 


gatttattgg 


caggaaacga aagtatcttg 


attgattttc 


agtatatgac 


agaggtgcag 


360 


gctcgtcgtt 


gtttggacta 


tttggatgga 


gcttgtcatg 


ttttagctgg 


aaatttgaaa 


420 


aaggtagctt 


ctaccatgta 


tttgttgaca 


ccagtgaacg 


ttattgtaaa 


tgttgaagat 


480 


atccgtttac 


cagatgaaga 


tcaacagggt 


gagttcggtt 


ttgatatgaa 


gcgaaataga 


540 


gtacgataa 












549 


<210> 548 
<211> 1389 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 548 
agaggaagcg 


atgtaatggc 


tagagaaggc 


ttttttacag 


gtctagatat 


tggaacaagc 


60 


tctgtcaagg 


tgcttgtggc 


cgagcagaga 


aatggtgaat 


taaatgtaat 


tggcgtgagt 


120 


aatgccaaaa 


gtaaaggtgt 


aaaggatgga 


attattgttg 


atattgatgc 


agcagcaact 


180 
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gctatcaagt cagccatttc 


ccaagcggaa 


gaaaaggcag 


gcatttcgat 


taaatcagtg 


240 


aatgtcggct tgcctggtaa 


tcttttgcag 


gtagaaccaa 


ctcaggggat 


gattccagta 


300 


acatctgata ctaaggaaat 


tacggatcaa 


gatgttgaaa 


atgttgtcaa 


atcagctttg 


360 


acaaagagta tgacacctga 


ccgtgaagtc 


attaccttta 


ttcctgaaga 


atttattgtg 


420 


gatggtttcc aagggattcg 


tgacccacgt 


ggcatgatgg 


gggttcgcct 


tgaaatgcgt 


480 


ggtttgcttt atacaggacc 


tcgtactatc 


ttgcacaatt 


tgcgtaagac 


ggttgagcgt 


540 


gcaggtgttc aggttgaaaa 


tgttatcatt 


tcaccactag 


caatggttca 


gtctgttttg 


600 


aacgaagggg aacgtgaatt 


tggtgctaca 


gtgattgata 


tgggggcagg 


tcaaacgact 


660 


gtcgctacaa tccgtaatca 


agaactccag 


ttcacacata 


ttctccaaga 


aggtggagat 


720 


tatgtaacta aagatatctc 


caaggttttg 


aaaacctctc 


gcaaattagc 


ggaaggcttg 


780 


aaactgaatt acggggaagc 


ctatccgcct 


cttgcaagca 


aagaaacctt 


ccaagtagag 


840 


gttattggag aagtagaagc 


agtcgaagtg 


acggaagcct 


acttgtcaga 


aattatttct 


900 


gcacgaatca agcacatcct 


tgaacaaatc 


aagcaagaat 


tagatagaag 


gcgtctattg 


960 


gacctccctg gtggtattgt 


cttaatcggt 


gggaatgcca 


ttttaccagg 


tatggttgag 


1020 


cttgctcagg aagtctttgg 


cgtccgtgtc 


aagctttatg 


ttccaaatca 


agttggtatc 


1080 


cgtaatccag cctttgcgca 


tgtgattagt 


ttatcagaat 


ttgcgggtca 


attaacagaa 


1140 


gttaatcttt tggctcaggg 


agcgataaaa 


ggtgagaatg 


acttaagtca 


tcagccaatt 


1200 


agttttggtg ggatgctgca 


aaaaacagct 


cagtttgtac 


aatcaacgcc 


tgttcaacca 


1260 


gctcctgctc cagaagtaga 


gccggtggcg 


cctacagaac 


caatggcgga 


tttccaacaa 


1320 


gcttcacaaa ataaaccgaa 


attagcagat 


cgtttccgtg 


gattgatcgg 


aagcatgttt 


1380 


gacgaataa 










j. joy 


<210> 549 
<211> 2073 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 549 

gattttaagt tagaaatgag actgatttgt 


atgagaaaat 


ttaacagcca 


ttcgattccg 


60 


attcggctta atttattgtt 


ttcaatcgtc 


attttactct 


ttatgaccat 


tattggtcgt 


120 


ttgttgtata tgcaggtttt 


gaacaaggat 


ttttacgaaa 
-622- 


aaaagctagc 


ttcagctagt 


180 
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cagaccaaga 


ttacaagcag 


ttcagcccgt 


ggggaaattt 


atgatgctag 


tggaaaacct 


240 


ttggtagaaa 


atacgttaaa 


gcaggttgtt 


tcctttacgc 


gtagcaataa 


aatjgacggct 


300 


acagacttaa 


aagaaacagc 


taaaaagtta 


ctgacttatg 


tgagcatcag 


ttctccaaat 


360 


ttgacagaac 


gccagctggc 


ggattactat 


ttggctgatc 


ctgaaatcta 


taaaaaaata 


420 


gtggaagctc 


tcccaagtga 


gaaacgcttg 


gattcagatg 


gcaatcgtct 


atccgaatca 


480 


gaactgtata 


acaatgcggt 


cgatagtgta 


caaacgagtc 


aactaaacta 


tacagaggat 


540 


gaaaagaaag 


aaatctatct 


ttttagtcag 


ttaaatgctg 


ttggaaactt 


tgcgacagga 


600 


accattgcga 


cagatcctct 


aaatgattct 


caggtggctg 


ttattgcctc 


tatttcaaag 


660 


gagatgcctg 


gcattagtat 


ttctacttct 


tgggatagaa 


aggttttgga 


aacttccctt 


720 


tcttctatag 


ttgggagtgt 


atccagtgaa 


aaagctggtc 


tcccagcgga 


agaagcagaa 


780 


gcctatctta 


aaaaaggcta 


ttctctaaat 


gaccgtgtag 


gaacctccta 


tttggaaaag 


840 


caatatgaag 


agaccttaca 


aggaaaacgc 


tcggtaaaag 


aaatccatct 


ggataaatat 


900 


ggcaatatgg 


aaagcgtgga 


tacaattgag 


gaaggtagta 


agggaaacaa 


tatcaaactg 


960 


accattgatt 


tggctttcca 


agatagcgtg 


gatgctttac 


tgaaaagtta 


tttcaattct 


1020 


gagctagaaa 


atggtggagc 


caagtattct 


gaaggtgtct 


atgcagtcgc 


ccttaaccca 


1080 


aaaacaggtg 


cggttttgtc 


tatgtcaggg 


attaaacatg 


acttgaaaac 


gggagagttg 


1140 


acgcctgatt 


ccttgggaac 


ggtaaccaat 


gtctttgttc 


caggttcggt 


tgtcaaggcg 


1200 


gcgaccatca 


gctcaggttg 


ggaaaatgga 


gtcttgtcag 


gaaaccagac 


cttgacagac 


1260 


cagtccattg 


tcttccaagg 


ttcagctccc 


atcaattctt 


ggtatactca 


ggcttacggt 


1320 


tcattcccta 


tcacagcggt 


ccaagctctg 


gagtattcat 


caaataccta 


tatggtccaa 


1380 


acagccttag 


gtcttatggg 


gcaaacctat 


caacccaata 


tgtttgtcgg 


caccagcaat 


1440 


ctagagtctg 


ctatggagaa 


actgcgttca 


acctttggcg 


aatatggctt 


gggtactgcg 


1500 


acaggaattg 


acctaccaga 


tgaatctact 


ggatttgttc 


ccaaagagta 


tagctttgct 


1560 


aattacatta 


ctaatgcctt 


tgggcagttt 


gataactata 


cgccgatgca 


gttggctcag 


1620 


tatgtagcaa 


ctattgcaaa 


taatggtgtt 


cgtgtggctc 


ctcgtattgt 


tgaaggcatt 


1680 


tatggtaata 


atgataaggg 


aggactgggt 


gacttgattc 


agcaactgca 


accgacagag 


1740 


atgaataagg 


tcaatatatc 


cgactccgat 


atgagcatct 


tgcaccaagg 


tttttatcag 


1800 


gttgcccatg 


gtactagtgg 


attgacaact 


ggacgtgcct 


tttcaaatgg 


tgccttggta 


1860 
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tccattagcg gaaaaacagg tacagccgaa agctatgtgg cagatggtca gcaagcaacc 1920 

aataccaatg cggtggccta tgccccatct gataatcccc aaatcgctgt cgcagtggtc 1980 

tttcctcata ataccaatct aacaaatggt gtaggacctt ccattgcgcg tgacattatc 2040 

aatctgtatc aaaaatacca tccaatgaat tag 2073 

<210> 550 

<211> 930 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 550 



aatgaagaat 


atagagatag 


agtaatgagt 


gaattaatta gtgttgtggt 


accgatatac 


60 


aatacgggaa 


aatatttagt 


ggagtgtgtc 


gagcatattc 


tgaagcaaac 


ctatcaaaat 


120 


atagaaatta 


ttttagttga 


tgacggttct 


acggataatt 


ctggggaaat 


ttgtgatgct 


180 


tttatgatgc 


aagataatcg 


tgtgcgagta 


ttgcatcaag 


aaaataaggg 


gggggcagca 


240 


caagctaaaa 


atatggggat 


tagtgtagct 


aagggagagt 


acatcacgat 


tgttgattca 


300 


gatgatatcg 


taaaagaaaa 


tatgattgaa 


actctttatc 


agcaagtcca 


agaaaaggat 


360 


gcagatgttg 


ttatagggaa 


ttactataat 


tatgacgaaa gtgacgggaa 


tttttatttt 


420 


tatgtaacag 


ggcaagattt 


ttgcgtcgaa 


gaattagcta 


tacaagaaat 


tatgaaccgt 


480 


caagcaggag 


attggaaatt 


caatagctcg 


gcctttatat 


tgccgacatt 


taagttgatt 


540 


aaaaaagaat 


tattcaatga 


agttcacttt 


tcaaatggtc 


gccgctttga 


tgatgaagca 


600 


actatgcatc 


gcttttatct 


tttagcctct 


aaaatcgtct 


ttataaacga 


taatctctat 


660 


ctgtatagaa 


gacgttcagg 


aagcatcatg 


agaacggaat 


ttgatctttc 


ctgggcaaga 


720 


gatattgttg 


aagtgttttc 


taagaaaata 


tcggattgtg 


tcttggctgg 


tttggatgtc 


780 


tccgttctgc 


gtattcgatt 


tgtcaatctt 


ttaaaagatt 


ataagcaaac 


tttagaatac 


840 


catcaattaa 


cagatactga 


ggaatataaa 


gatatttgtt 


tcagattaaa 


gttgtttttt 


900 


gatgcagaac 


aaagaaatgg 


taaaagttga 








930 



<210> 551 

<211> 345 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 551 



-624- 



WO 02/083855 



PCTYUS02/11524 



gccaatataa ctaaaaaaag 


gagaaataca 


atggcaaaag 


caattacaga 


tgcaacattc 


60 


gaacaagaaa 


caaaagacgg 


tttggtctta 


gtagacttct 


gggcaacttg 


gtgtggtcca 


120 


tgtcgtatgc 


aaggtccaat 


cttggacaaa 


ttgtctgaag 


aactttcaga 


agatgtcttg 


180 


aaaatcgtta 


aaatggacgt 


tgatgaaaat 


ccaaacacag 


ctcgtgcttt 


tggaatcatg 


240 


tctattccaa 


ctcttctctt 


caaaaaagac 


ggccaagttg 


tcaaacaagt 


tgcaggtgtt 


300 


cacacagcag 


aacaaatcaa 


ggccatcatt 


gctgaattga 


gctaa 




345 


<210> 552 
<211> 624 
<212> DMA 

<213> Streptococcus pneumoniae 










<400> 552 
ttaaaggagt 


ttcatatgtc 


aaacgaaaaa 


aacacaaaca 


ctaacgtaga 


aaagaaagat 


60 


gctactgttg 


tagctcacga 


aatcaaaggg 


gaacttactt 


acgaagataa 


agttatccaa 


120 


aaaatcattg 


gtctttcact 


agaaaacgtt 


tcaggtcttt 


tgggaatcga 


tggtggtttc 


180 


ttctcaaatc 


ttaaagaaaa 


aatcgttaac 


agcgatgacg 


taacaagtgg 


tgttaacgta 


240 


gaagttggta 


aaacacaagt 


tgcagttgac 


ttaaacgtta 


ttgttgagta- 


ccaaaaaaat 


300 


gttccagctt 


tatattcaga 


aatcagagaa 


atcgtatctt 


cagaagttgc 


taaaatgact 


360 


gacttggaaa 


ttgttgaaat 


caacgtaaac 


gttgtcgaca 


tcaaaactaa 


agaacagcat 


420 


gaagcagact 


cagtaagcct 


tcaagatcgc 


gtatctgacg 


ttgctgaatc 


aacaggagaa 


480 


ttcacttcag 


aacaattcga 


aaaagctaaa 


tctggtcttg 


gatctggttt 


ctcaactgtt 


540 


caagaaaaag 


ttagcgaagg 


tgtagaagct 


gttaaaggtg 


cagcaaatgg 


tgtagtatct 


600 


cacgaaaaca 


ctcgtgtaaa 


ctaa 










<210> 553 
<211> 1764 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 553 
aaggagaaga 


agatgcagaa 


taaacaagaa 


caatggactg 


tattgaagcg 


cttgatgtct 


60 


tatctcaagc 


cttatggact 


cctgaccttt 


ttggcactca 


gttttctcct 


agcgacgacg 


120 


gtcattaaaa 


gtgtcatacc 


cctcgtggct 


tcccacttta 


tcgaccagta 


tctcagcaat 


180 


cttaaccaac 


tagccgttac 


cgttttgctg 


gtctactatg 


gtctctacat 


cctacaaact 


240 
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gtagttcagt 


atgtcggcaa 


tCtCCCCLtL 


gcgcgcgugu 


Ct. Lat>ay Lat 


ty l ^ciyyy q- *- 


300 


attcgtcggg 


atgcctttgc 


caatatggag 


aaac tgggca 






360 


ccagcaggtt 


ctatcgtttc 


fccgtttgacc 


aacgataccg 


agacgattag 


tgatatgttt 


*± j& \J 


tctgggattt 


tatccagctt 


tatctcagca 


, i_ a_.1_.l_.a_ _ A_ __ 1_ 

gtxtttatct 


ttctgacaac 


cctttatacc 


/ion 


atgttggtgc 


tggattttcg 


tttgacggct 


ttagtcttgc 


tctttcttcc 


tttgattttc 




cttttggtca 


atctctatcg 


aaaaaagtca 


gtgaaaatca 


tcgagaaaac 


cagaagtctc 




ttgtcagata 


tcaatagtaa 


gctggcagag 


aatatcgagg 


gaatcaggat 


tattcaggcc 


DDU 


tttaatcaag 


agaagcgcct 


gcaggcagaa 


tttgatgaaa 


tcaaccaaga acacttggtc 


Ton 

/ Z KJ 


tacgccaacc 


gttctgtagc 


cttggatgcc 


ctctttttga 


gacctgccat 


gagtttgctg 


7ftf) 
/ o u 


aaacttctag 


gctatgcagt 


cttgatggcc 


tactttggct 


accgtggttt 


ttctatcggg 




ataacggtcg ggaccatgta 


tgccfcttatc 


cagtacatca 


accgcctttt 


tgaccccttg 


900 


attgaggtga 


cgcaaaactt 


ttcaactctg 


caaacggcta 


tggtttctgc 


aggtcgtgtc 


q 6 n 

_7 <J U 


tttgccctga 


tagacgagag 


gacctatgaa 


cctcttcaag aaaatgggca agccaaagtc 


X \J Z. \J 

/ 


caagaaggca 


atatccgttt 


tgaacatgtg 


tgtttctcat 


atgacggtaa 


acatccgatt 




ctggatgaca 


tttctttctc 


tgttaataag 


ggtgaaacca 


ttgcctttgt 


aggtcataca 


1 1 ACi 
J-_L*tU 


ggttcaggga 


aatcgtctat 


tatcaatgtc 


ctcatgcgct 


tttatgaatt 


ccagtcaggg 




agagttctct 


tggatgatgt 


ggatatcagg 


gatttcagtc 


aagaagagct 


gagaaaaaac 


J-Z* D U 


atcggtttgg 


tcttgcagga 


acccttcctc 


tatcatggaa 


ctattaagtc 


caatatcgcc 




atgtaccaag 


aaaccagtga 


tgagcaggtt 


caggctgcgg 


cagcctttgt 


ggatgcagat 




tcctttattc 


aagaacttcc 


tcaggggtac 


gactcccctg tttccgagcg tggttcgagc 




ttctctactg 


ggcaacgcca 


gcttcttgcc 


tttgctagaa 


cagtcgccag ccagcctaaa 


1500 


atcctgattt 


tggatgaagc 


gacagccaat 


attgactctg aaacagaaag cttggttcaa 


1560 


gcttctctgg 


cgaagatgag 


acagggccga 


acaactattg 


ctatcgctca 


ccgcctttct 


1620 


actattcaag 


atgccaactg 


catctatgtc 


ttggataagg gacgcattat 


cgagagtgga 


1680 


acccatgagg 


aactcttggc 


tctgggagga 


acctatcaca 


agatgtatag 


tttgcaggca 


1740 


ggggccatgg 


ccgatactct 


ttga 








17 64 



<210> 554 
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<211> 480 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 554 

aggaaagtat cggaaattat gaaaacgaaa caacttgttg catcagaaga ggtgtatgat 
ttcttaaaag tcatctggcc tgattatgaa actgaaagcc gttacgataa cctaagttta 
atcgtctgta ccttatcaga tcccgattgt gtgagatggt tatctgaaaa tatgaaattt 
ggtgacgaaa aacaactagc tttgatgaag gaaaaatatg ggtgggaagt aggagataaa 
ttgccagagt ggctacatag ctcctatcat .agattattgt taataggtga attattggaa 
agcaatctaa aactgaaaaa gtatacagta gaaattacag aaactttatc acgtttagta 
agtatagagg ctgaaaatcc agatgaagcc gaacgacttg taagagaaaa gtataagagt 
tgtgaaattg ttcttgatgc agatgatttt caggactatg acactagcat atatgaatag 

<210> 555 

<211> 1014 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 555 



agaatggctg 


gaaaaagaga 


ttcatgtgga gcatgtagaa ttatgacaaa 


taaaatttat 


60 


gaatataagg 


atgaccagga 


ctggtatgtt gggtcttata gtatttttgg 


tggcgttaac 


120 


agtttgagcg 


actataagac 


agattttcct ' ctgtttgaat tctccaaaat 


atttggagat 


180 


gaagagtatg 


gtttcccgct 


ttcagttact gttttacgct atggttctat 


ctaccgtttg 


240 


ttctcctttg 


tggtagacat 


gcttaatcaa gaaatgggac gaaacttgga 


agttattcaa 


300 


cgtcatgggg 


ccctgctctt 


ggttgaaaat gggcaactct tgtatgtaga 


attgcctaaa 


360 


gaaggggtca 


atgttcatga 


tttctttgag acaagcaagg tcagagaaac 


cttgttgatt 


420 


gcgactcgta 


acgaaggtaa 


aaccaaggaa ttccgagcta tctttgataa 


gttaggctac 


480 


gatgtggaaa 


atcttaatga 


ctaccctgac ctgcctgaag tagcagaaac 


aggtatgacc 


540 


tttgaagaaa 


atgcccgcct 


taaggcagaa accatttctc aattaacggg 


caagatggtt 


600 


ttggcagatg 


attctggtct 


caaagtcgat gtccttggtg gcttaccagg 


cgtctggtca 


660 


gctcgtttcg 


caggtgtggg 


agcaactgac cgtgaaaata atgccaaact 


cttgcacgaa 


720 


ttggccatgg 


tctttgaact 


caaggaccgc tcggctcagt tccacacaac 


cctagtcgta 


780 


gccagcccaa 


ataaggaaag 


tttagttgtt gaagcagact ggtcaggtta 


tattaacttt 


840 



60 
120 
180 
240 
300 
360 
420 
480 
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gaacctaagg gtgaaaatgg ctttggctat gatcccctct tccttgtagg agaaacaggt 
gagtcatcag ctgaattaac cctggaagaa aaaaatagtc aatctcaccg tgccttagcc 
gttaagaaac ttttggaggt atttccatca tggcaaagca aaccatcatt gtaa 



<210> 556 
<211> 318 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 556 

aacaaactgg tcagggtggc tagtttgtgg tataatgaaa gggactcaaa aagaaacagg 60 
agaaaaatga tggatttact tttagcaatt gtattgattg tgctagcttt tctaggagga 12 0 
gctctaggag gaatgtactt ggttcgtaag caaatcgaaa aagaatttgc tgacaaccca 180 
cgtttgaatg ctgaagcagt tcgtactctt ttgagtgcaa atggtcaaaa accaagcgaa 240 
gctaaggtac aacaagttta ccaccaaatc atccgccaac aaaaggcagc ccttgctaac 300 
aataaaaaga aaaaataa 318 



<210> 557 
<211> 312 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 557 

tatctatctc attatggagg aaatcagatg ttgaaaccat taggggaccg tgtggtctta 
aaaatagaag aaaaagaaca aactgttgga ggctttgtcc ttgcaggctc agcccaagaa 
aaaaccaaaa cagctcaagt tgtggctact ggacaaggtg ttcgtacctt gaacggtgac 
ttggttgctc caagtgttaa aactggagat cgtgtcttag ttgaagccca cgcaggtctt 
gatgtcaaag atggcgatga aaagtacatc atcgtaggcg aagctaacat tttggcaatc 
attgaggaat ag 

<210> 558 
<211> 477 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 558 

atgaaaggag ttacgaatat gacgccagaa gaaatgtacc tgacagagcg attagacgta . 60 
cagatagctc attttttaaa gaaaagcgtt caacatcgta ggcgctataa ggtattaaaa 120 



900 
960 
1014 



60 
120 
180 
240 
300 
312 
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ataacagaaa tcgtggcagg tttcctcata 


gctgtctttt 


gtgctattcc 


tatgccaggt 


180 


gatcgctacc 


gtttgatttc 


ggttgcctta 


tccagtctcg 


gcttgctgtg 


tgaggggatt 


240 


atcaatttgt 


ataatgcaaa 


ggaaaattgg 


atttcttacc 


aaaaaactgc 


gcaactcctg 


300 


gagaaagaaa 


aattcctcta 


tcaatgccaa 


acggagaaat 


atgcaggaaa 


gaccaaggct 


360 


tttgccctat 


ttgtcaagac 


atgcgaaggt 


cttatctcag 


aggagattaa 


ccagtgggaa 


420 


agtatccagt 


caaaagaagt 


ggcagctagt 


gcagatgctc 


cagttaaaaa 


agagtag 


477 


<210> 559 
<211> 1176 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 559 
gagaatagaa 


tggcgaaaaa 


accaaaaaaa 


+- 4— r» ^ /T a 

ttayoagaaa 




atttggggca 


oil 


gaacgtgaaa 


aggccttgaa 


tgacgctctt 




agaaagac u u 


t gg t aaa gga 


ion 


tcaatcatgc 


gtttgggtga 


acgtgcggag 


Caaaayy UyC 


aagugacgag 


ctcaggttct 


ion 


t~ f* ss rrp t" f t~ t~ ft 






ggc uauccca 


agggacguan 


catcgaaatc 




tatggcccag 


agtcatctgg 


taagacaacg 


gttgcccttc 


atgcagttgc 


acaagcgcaa 


O A A 


aaagaaggtg 


ggattgctgc 


ctttatcgat 


gcggaacacg 


CCCuCyatCC 


agcttatgct 




gcggcccttg 


gtgtcaatat 


tgacgaattg 


ctcttgtctc 


aaccagactc 


aggagagcaa 


420 


ggtcttgaga 


ttgcgggaaa 


attgattgac 


tcaggtgcag 




cgtagtcgac 


/on 
480 


tcagttgctg 


cccttgttcc 


tcgtgcggaa 


a 4- +" 4™ rrrra r^v 

aLLyauyyay 


a uaucggaga 


tagccatgtt 


c/i n. 
D4U 


ggtttgcagg 


ctcgtatgat 


gagccaggcc 


atyCytaaaC 


ttggcgcctc 


tatcaataaa 


oUO 


accaaaacaa 


ttgccatttt 


tatcaaccaa 


ttycgtyaaa 


aagcxggagt 


gatgtttgga 


oou 


aatccagaaa 


caacaccggg 


cggacgtgct 


4- 4~ /"▼a d Q 4- +~ 4- 

ttyoaauLCL 


atyCttcay t 


ccgcttggat 


*7 o n 


gttcgtggta 


atacacaaat 


taagggaact 


ggtgaccaaa 


aagaaaccaa 


tgtcggtaaa 


780 


gaaactaaga 


ttaaggttgt 


aaaaaataag 


gtagctccac 


cgtttaagga 


agccgtagtt 


840 


gaaattatgt 


acggagaagg 


aatttctaag 


actggtgagc 


ttttgaagat 


tgcaagcgat 


900 


ttggatatta 


tcaaaaaagc 


aggggcttgg 


tattcttaca 


aagatgaaaa 


aattgggcaa 


960 


ggttctgaga 


atgctaagaa 


atacttggca 


gagcacccag 


aaatctttga 


tgaaattgat 


1020 


aagcaagtcc 


gttctaaatt 


tggcttgatt 


gatggagaag 


aagtttcaga 


acaagatact 


1080 
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gaaaacaaaa aagatgagcc aaagaaagaa gaagcagtga atgaagaagt tccgcttgac 1140 
ttaggcgatg aacttgaaat cgaaattgaa gaataa 1176 

<210> 560 

<211> 3720 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 560 



acaagaataa 


gcagttcact 


tagaatagaa 


agggaagaaa 


tagtggttga 


tgtaaatcgt 


60 


tttaaaagta 


tgcaaatcac 


cctagcttct 


ccaagtaaag 


tccgttcatg 


gtcttatgga 


120 


gaagtcaaaa 


aacctgaaac 


aatcaattat 


cgtaccttga aaccagaacg 


tgaaggactc 


180 


tttgatgaag 


tgatctttgg 


tcctacaaaa 


gactgggaat 


gtgcttgtgg 


taagtacaaa 


240 


cgcattcgtt 


acagaggaat 


tgtttgtgac 


cgctgtgggg 


ttgaagtaac 


gcgtacgaaa 


300 


gttcgtcgtg 


agcgtatggg 


acatatcgaa 


ttgaaagctc 


ctgtatctca 


catctggtac 


360 


ttcaagggga 


ttccaagccg 


tatgggcttg 


acccttgata tgagccctcg tgccctcgag 


420 


gaagttatct 


actttgcggc 


ttatgtggtg 


attgatccta 


aggatacacc 


act t gage ac 


480 


aagtctatca 


tgacagagcg 


cgaataccga 


gagcgcttgc 


gtgaatatgg 


ttatggttca 


540 


tttgttgcca 


agatgggtgc 


ggaagccatc 


caagaccttt 


tgaagcaagt 


agatcttgaa 


600 


aaagaaattg 


ctgaactcaa 


agaagaattg 


aaaacagcta 


ctggacaaaa 


gcgtgtcaaa 


660 


gccatccgtc 


gtttggatgt 


tttggatgcc 


ttttacaagt 


ctggaaacaa 


acctgaatgg 


720 


atgattctta 


acatccttcc 


ggttatccca 


ccagatcttc 


gtccaatgtt 


gcagttggat 


780 


ggtggccgtt 


ttgcctcatc 


tgacttgaat 


gacctttacc 


gccgtgttat 


caaccgtaac 


840 


aaccgtttgg 


ctcgtttgct 


tgagttaaat 


gcaccaggta 


tcatcgttca 


aaatgagaag 


900 


cgtatgcttc 


aagaagcagt 


tgacgctttg 


attgacaatg 


gtcgtcgtgg 


tcgtccaatc 


960 


acaggaccag 


gtagccgtcc 


attgaaatca 


ttgagccaca 


tgcttaaagg 


taaacaagga 


1020 


cgcttccgtc 


aaaacttgct 


cggtaaacgt 


gttgacttct 


caggacgttc 


agttatcgcc 


1080 


gttggtccaa 


ctcttaagat 


gtaccaatgt 


ggtgtgccgc 


gtgaaatggc 


gattgaactc 


1140 


tttaaaccat 


ttgtcatgcg 


tgaaatcgtt 


gcccgtgata 


tcgtgcaaaa 


egtcaaagea 


1200 


gctaaacgct 


tggtggaacg 


cggagatgag 


cgtatctggg 


atatccttga 


agaagtgatt 


1260 


aaagaacacc 


cagtgctttt 


gaaccgcgca 


ccgacccttc accgtttggg tatccaagcc 


1320 
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tacactaaga 


aaactgttaa 


acatccagaa 


actggtgcag 


tgattattgg 


tccaaatgaa 


2640 


ttgattacag 


aagacaaggc 


gcgtgaaatt 


gtcaatgctg 


gtgtggaaga 


agtgactatc 


2700 


cgttctgtat 


ttacatgtaa 


cactcgtcac 


ggtgtctgcc 


gtcactgtta 


eggtatcaac 


2760 


ttggcgactg 


gtgatgcggt 


tgaagttggt 


gaagcagttg 


gtacaatege 


tgcccaatct 


2820 


ateggggaac 


ctggtacaca 


gcttacaatg 


cgtaccttcc 


acacaggtgg 


ggttgcctca 


2880 


aataccgata 


tcactcaggg 


tcttcctcgt 


gtccaagaaa 


tctttgaagc 


ccgcaatcct 


2940 



-631- 



WO 02/083855 



PCTYUS02/11524 



aaaggggaag 


cggttattac 


agaggttaaa 


ggacaagtta 


ctgctatcga 


agaagatgca 


3000 


tcaactcgta 


ccaagaaagt 


ctttgttaag 


ggtgaaactg 


gcgaaggtga 


atatgtcgtt 


3060 


ccatttacag 


ctcgtatgcg 


tgtcgaagtt 


gggggccaag 


tagcgcgtgg 


tgctgctctg 


3120 


acagaaggtt 


ctatccaacc 


aaaacgtctc 


cttgcagttc 


gtgatgtctt 


gtcagttgaa 


3180 


acgtaccttc 


tcggtgaagt 


acaaaaagtt 


taccgtagcc 


aaggggtaga 


aatcggtgac 


3240 


aaacacatcg 


aggtaatggt 


tcgtcaaatg 


atccgtaaag 


tccgtgtcat 


ggatccaggt 


3300 


gatacagatc 


ttctcatggg 


taccctcatg 


gatatcaatg 


actttacaga 


tgccaacaaa 


3360 


gatgtcctta 


tcgcaggtgg 


agttccagcg 


acaggtcgcc 


cagtccttat 


gggaattacc 


3420 


aaagcctcac 


ttgaaacaaa 


cagtttcttg 


tcagcggctt 


ccttccagga 


aacaactcgt 


3480 


gtccttactg 


acgcagctat 


ccgtggtaag 


aaagaccatc 


tccttggact 


taaagaaaat 


3540 


gttatcatcg 


gtaagatcat 


cccagctggt 


actggtatgg 


cccgttaccg 


taaccttgaa 


3600 


ccacatgctg 


tcaacgaaga 


agaatacctt 


aatcctccag 


tagaggaaga 


aggaaatgaa 


3660 


gaaacaacag 


aagtagttgt 


ggatactgcc 


gttgaaactg 


tggaagaaac 


agtagaataa 


3720 



<210> 561 

<211> 1011 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 561 



atttttgagg 


agttgtctat 


gaagaaaagt 


tttatccatc 


aacaagaaga 


aatttccttt 


60 


gtcaaaaaca 


cttttaccca 


gtatttgaaa 


gataagctag 


aagttgtcga 


agttcaaggt 


120 


cctatcttga 


gtaaggtcgg 


tgacggaatg 


caggacaacc 


tgtctggtgt 


ggaaaatcca 


180 


gtatcggtca 


aggttctcca 


aatccctgat 


gctacttatg 


aagtggtgca 


ctcacttgct 


240 


aaatggaaac 


gccacacctt 


ggctcgtttt 


ggctttggtg 


aaggagaggg 


tctctttgtc 


300 


cacatgaaag 


cccttcgtcc 


agatgaggat 


tccttggatg 


caacccactc 


tgtttatgtt 


360 


gaccagtggg 


actgggagaa 


ggttatccca 


aatggtaagc 


gtaacatcgt 


ttatctaaaa 


420 


gaaacagttg 


agaagattta 


taaggctatt 


cgcctgactg 


agctagctgt 


tgaagcccgc 


480 


tatgacatcg 


agtctatctt 


gccaaaacaa 


attaccttta 


tccatacaga 


agaattggta 


540 


gaacgctacc 


cagacttgac 


accgaaagaa 


cgtgaaaatg 


cgatttgtaa 


agaatttgga 


600 


gccgtctttt 


tgattggtat 


cggtggcgag 


ttgccagatg 


gtaaaccgca 


cgatggacgt 


660 
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gcaccagact 


atgatgac'tg 


gacaagcgag tctgagaatg gctacaaggg 


tctaaatggt 


720 


gatattcttg 


tctggaatga 


gtctttaggt ggagcctttg agttgtcttc 


tatgggaatt 


780 


cgtgtagatg aagaaactct 


tagacgtcag gtggaaatta caggtgatga 


agaccgcttg 


840 


gaattggaat 


ggcacaagtc 


tttgttgaat ggtctattcc cattgacaat 


cggtggagga 


900 


attggacaat 


ctcgtatggc 


catgttccta cttcgcaaga gacacatcgg 


agaagtgcaa 


960 


acaagtgttt 


ggcctcaaga 


agtccgcgat acttacgaaa atattttgta 


g 


1011 



<210> 562 

<211> 837 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 562 



gaaatagaaa 


tgaaattaag 


aagaagtgat cggatggttg tcatttccaa 


ctatttgatt 


60 


aataatcctt 


ataaactaac 


tagtctcaat acttttgctg aaaagtatga 


gtctgctaaa 


120 


tcatccatct 


cagaagatat 


cgtcattatc aaacgcgcct ttgaggaaat 


tgaaatcggt 


180 


catatccaga 


cagtgactgg 


ggctggcgga ggtgtcatct tcacaccgtc 


tatttcgagt 


240 


caggatgcta 


aggaaatggt 


tgaagacttg cgtaccaagt tgtcagaaag 


tgaccgtatc 


300 


ttgccaggtg 


gttatatcta 


tctgtctgat ttgcttagca caccagccat 


cttgaaaaat 


360 


attggtcgta 


ttattgccaa 


aagctttatg gaccaaaaaa ttgacgcggt 


tatgaccgta 


420 


gcaactaagg 


gtgtgccact 


tgcaaatgca gttgccaatg tcctcaatgt 


ctcttttgtc 


480 


attgtgcgcc 


gtgacctgaa 


aattaccgaa ggttcaactg ttagcgtcaa 


ctatgtttca 


540 


ggttcaagtg 


gtgaccgtat 


cgagaaaatg ttcctttcaa aacgtagtct 


taaggcaggc 


600 


agccgtgtct 


tgattgtgga 


tgacttcttg aaaggtggcg gaacggtcaa 


tggtatgatt 


660 


agtctcttgc 


gcgagttcga 


ctcagaactg gcaggtgtag cggtctttgc 


ggacaatgcc 


720 


caagaagaac 


gtgaaaagca 


gtttgactac aagtcactct tgaaggtaac 


caatattgat 


780 


gtcaagaacc 


aagccatcga 


tgttgaggtt ggcaatatct ttgacgaaga 


taaataa 


837 



<210> 563 
<211> 1224 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 563 

ggaaacaaga tgaaagaata taacaagtct agtaagttag agcatgttgc ttatgatatc 60 



-633- 



WO 02/083855 



PCT/US02/11524 



cgtggtcctg 


t at tggaaga 


agccatgcgg 


atigcgagcga 


auyyayaaaa 




190 

1ZU 


ctgaatacag 


gaaatccagc 


agaa 1 1 1 ggc 


tttacagcgc 


cagacgaggt 


cauueaugae 


1 on 


ttgattatga 


atgcgcgtga 


tagtgaaggc 


tattctgact 


ccaaagggat 


tttctcagcc 


i a n 


cgtaaggcca 


tcatgcagta 


ttgccagctg 


aagaaattcc 


caaacgtaga 


4_ _ _ i_ _ 1_ _ _ 4_ 

tactgatgat 


inn 
3 00 


atttaccttg 


gaaatggtgt 


cagtgagttg 


attgtcatgt 


ccatgcaggg 


~_ 4— 4_ 4— 4- - _ 

gcttttggac 


3 60 


aatggggatg 


*aggtcttagt 


gccaatgcca 


gactatcctc 


tatggacggc 


ggctgtcagc 


420 


ctagctggag 


gaaatgccgt 


tcactatatc 


tgtgatgaag 


ctgtggaatg 


gtacccagat 


480 


attgacgata 


tcaagtcaaa 


aatcacttcc 


aataccaagg 


caattgtcct 


tatcaatcca 




aataacccaa 


ctggagccct 


ttatcctaag 


gaactcttgc 


tggagattat 


tgagattgee 


bOO 


cgtcaaaacg 


„ 4- 4- 4— d_aa> 4- 4- — . 4- 

atttgattat 


ctttgcggat 


gaaatctatg 


accgcatggt 


aatggacgga 




catgtgcata 


cgcctgtggc 


gagcttggca 


ccaga tgtc t 


tctgtgtcag 


catgaatggt 




ctgtcaaaat 


cccaccgcat 


agcaggtttc 


cgtgtgggtt 


ggatggtctc 


gtctggccct 


Ton 
/ oU 


aagactcatg 


ttaagggcta 


tatcgaaggg 


ctcaatatgc 


tgtccaatat 


gcgcctttgc 


Qyi n 
o4U 


tctaacgttt 


tggcccaaca 


agtcgtacaa 


acttcctcgg 


ggggtcacca 


atcagtcgat 


y oo 


gaattgcttc 


ttcctggtgg 


acgaatctac 


gagcaaagaa 


atttcatcta 


taatgecatt 


960 


caagatattc 


caggtttgtc 


tgccgttaaa 


cccaaggcgg 


ggctctatat 


cttcccaaaa 


1020 


atcgaccgca 


atatgtaccg 


tatcgatgat 


gatgagcagt 


ttgtccttga 


tttcttgaag 


1080 


caggaaaagg 


ttctcttggt 


tcatggtcga 


_ i_ 4- 4_ — — _ 4_ 

ggctttaact 


ggcaggaacc 


agaccacttc 




cgtatcgttt 


accttcctcg 


tgttgatgag 


ttagcccaaa 


tccaagaaaa 


gatgactcgt 


1200 


ttcttgaaac 


agtatcgtag 


atag 








1224 


<210> 564 
<211> 528 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 564 
aaaatacttt 


ttttgcttta 


cttctatagt 


gaaaaggttt 


acaattatag 


taagaaaatt 


60 


tcaggaggtt 


tcattatggc 


acaacgttac 


caaaatatca 


tggtcgcaat 


cgatggttct 


120 


aaggaagcgg 


acttggcttt 


tgtcaaggga 


gttcattctg 


ctctacgaaa 


egaegctaaa 


180 


ctcaccatcg 


cacatgtcat 


tgacacacgc 


gctctccaaa 


gcgtatccac 


etttgatget 


240 
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gaagtttacg 


aagaactcca 


agtcgacgct 


gaaagtctga 


tgaaagagta 


cgaaaaacgt 


300 


gctaaagatg 


ctggggtagc 


agatgttcat 


atcgtcattg aaatgggaaa 


tccaaagacc 


360 


ctgctagcac 


gtactattcc 


agatgccgag 


gaagtggacc 


tcatcctcgt 


tggcgcaact 


420 


ggtctcaacg 


cctttgaacg 


cctcttggtc 


ggctcttcat 


ctgaatacat 


actccgccat 


480 


gctaaggtcg 


atttgctggt 


tgtgagagaa 


caagaaaaaa 


ccttataa 




528 



<210> 565 

<211> 1113 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 565 



aaacgaaatt 


ttcacatctt 


cacttttgta 


agtagatata gagcttcaat cagtacctct 


60 


acttgtaaaa 


gaatgtgtga 


gatagaaagg 


acaggaaaag gaatgaatgc agatgataca 


120 


gtaaccattt 


atgatgtcgc 


tcgtgaagca 


ggtgtttcca tggcgacggt cagccgtgtg 


180 


gtcaatggca 


ataaaaatgt 


aaaagagaat 


acccgtaaaa aagtgctaga ggtaattgat 


240 


cgtttggatt 


atcgtccaaa 


tgcagttgcg 


cgtggtcttg caagtaaaaa gacaaccact 


300 


gtcggtgtcg 


tgattccaaa 


tattaccaat 


ggttattttt cgagtttggc taaggggatt 


360 


gatgatattg 


cagaaatgta 


caagtacaat 


attgtcctag ctaatagcga tgaagataac 


420 


gagaaagaag 


tttctgttgt 


caataccctc 


ttttcaaagc aggtagatgg cattatctat 


480 


atggggtatc 


acttgacaga 


taaaattcgc 


tcagaatttt cgcgttcacg tactccgatt 


540 


gttctcgcag 


gaactgtcga 


tgttgagcac 


cagttgccaa gtgtcaatat tgactataag 


600 


caagcaacaa 


ttgatgcagt 


gagttacctt 


gctaaagaaa atgagcgtat tgctttcgtt 


660 


agcggtccgc 


tagtggatga 


catcaatggt 


aaggttcgtt tagttggcta caaggaaacc 


720 


ttgaaaaaag 


caggaatcac 


ttatagtgag 


ggtttggtat ttgaatctaa atatagctat 


780 


gatgatggtt 


acgccttagc 


agagcgtttg 


atttcatcaa atgcaactgc agcagttgtg 


840 


acaggtgatg 


agttggcagc 


aggagtcttg 


aacggtttgg ctgataaggg tgtttctgtg 


900 


ccagaagatt 


ttgaaattat 


tactagtgat 


gattcacaaa tctcacgctt tacccgtcca 


960 


aacttgacaa 


cgattgccca 


acctctttat 


gaccttggtg ccattagtat gcgtatgttg 


1020 


accaagatta 


tgcataagga 


agagttggaa 


gaacgtgaag ttctcttacc tcatggtttg 


1080 


acagaacgta 


gctcaacacg 


aaaacgtaaa 


tag 


1113 
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<210> 566 

<211> 591 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 566 

aagattagtg gagttaatta 


cactagaaat 


cttctattta 


tgaaaggaaa 


tatcatggat 


60 


agttttgata 


aagggtggtt 


tgttttacaa acttattctg 


gttatgaaaa 


taaggtgaaa 


120 


gaaaatctat 


tacaacgtgc 


acaaacctac 


aatatgttgg 


ataatattct 


acgcgttgaa 


180 


attccaacac 


aaacagtgca 


agttgaaaaa 


aatggaaaga 


gaaaagaagt 


agaagaaaat 


240 


cgctttccag 


gttatgttct 


tgtagaaatg gtcatgacag 


atgaagcttg 


gtttgttgtt 


300 


cgaaacacac 


caaatgttac 


aggatttgtc 


ggatcacacg 


ggaacagatc 


aaaaccaact 


360 


ccattattgg 


aacaagaaat 


tcgcgacatt 


ttggtatcta 


tgggacaaac 


tgttcaagaa 


420 


tttgatttcg atgttgagat 


tggtcaaact 


gtacgtatta 


ttgatggtgc 


ttttgcagac 


480 


tacactggta 


agattacaga 


aattgataat 


aacaaagtga 


aaatgattat 


ctctatgttt 


540 


ggtaatgaca 


cagttgcaga 


agtaaatcta 


aaccaaatcg 


cagaattata 


a 


591 


<210> 567 
<211> 2205 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 567 
aataaacgca 


tgaaattaga 


taaattattt 


gagaaatttc 


tttctctttt 


taaaaaagaa 


60 


acaagtgaac 


tagaggactc 


tgattctact 


atcttacgtc 


gctctcgtag 


tgatcgaaaa 


120 


aaattagccc 


aagtaggtcc 


gattcgaaaa 


ttctggcgtc 


gttatcatct 


aacaaagatt 


180 


atccttatac 


taggtttgag 


tgcaggcttg 


ctagttggaa 


tctatttgtt 


tgctgtagcc 


240 


aagtcgacca 


atgtcaatga 


tttgcaaaat 


gccttgaaaa 


ctcggactct 


tatttttgac 


300 


cgtgaagaaa 


aagaggctgg 


tgccttgtct 


ggtcaaaagg 


gaacctatgt 


tgagctgact 


360 


gacatcagta 


aaaacttgca 


gaatgctgtt 


attgcgacag 


aagaccgttc 


tttctataaa 


. 420 


aatgacggga 


ttaactatgg 


ccgttttttc 


ttggctattg 


tcactgctgg 


acgttcaggt 


480 


ggtggctcta 


ccattaccca 


acagctggct 


aaaaacgcct 


atttatcgca 


ggatcaaact 


540 


gttgagagaa 


aagcgaaaga 


atttttcctt gccttagaat 


taagcaaaaa 


atatagtaag 


600 
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gagcaaattc 


taaccatgta 


ccttaacaac 


gcttattttg 


gaaatggtgt 


gtggggtgta 


660 


gaagatgcga 


gtaagaaata 


ctttggagtt 


tctgcatcag 


aagtgagtct 


ggatcaagct 


720 


gcgactctgg 


cagggatgct 


caaggggccg 


gaactgtata 


atcccttgaa 


ttccgtagaa 


780 


gattctacta 


atcggcgcga 


tactgtcttg 


cagaatatgg 


ttgcagcagg 


atatattgat 


840 


aaaaaccaag 


aaaccaaagc 


tgctgaagtt 


gatatgactt 


cgcaattgca 


cgataagtat 


900 


gaaggaaaaa 


tctcagatta 


ccgttacccc 


tcttattttg 


atgcggtggt 


taatgaagct 


960 


gtttccaagt 


ataatctaac 


agaggaagag 


attgtcaata 


atggctaccg 


catttacaca 


1020 


gagctggacc 


aaaactacca 


agcaaatatg 


cagattgttt 


atgaaaacac 


atcgctattt 


1080 


ccgagggcag 


aggatggaac 


gtttgctcaa 


tcaggaagtg 


tagccctcga 


accgaaaaca 


1140 


gggggagttc 


gtggagttgt 


cggtcaagtt 


gctgacaatg 


ataaaactgg 


attccggaat 


1200 


ttcaactatg 


caacccaatc 


aaagcgtagt 


cctggttcta 


caattaagcc 


tttagttgtt 


1260 


tatacgccag 


cagttgaagc 


aagctgggct 


ttgaataagc 


agttggataa 


ccataccatg 


1320 


cagtatgaca 


gctataaggt 


tgataactat 


gcagggatca 


aaacgagtcg 


agaagttcct 


1380 


atgtatcaag 


ccttggcaga 


atcgcttaat 


ctacctgctg 


ttgccactgt 


taatgatttg 


1440 


ggtgtcgaca 


aggcttttga 


ggcaggcgaa 


aaattcggac 


tcaacatgga 


aaaggtcgac 


1500 


cgtgttcttg 


gtgtcgcctt 


gggaagcggt 


( 

gttgaaacca 


accctcttca 


aatggctcaa 


1560 


gcatacgccg 


cctttgcaaa 


tgaaggttta 


atgcctgaag 


ctcattttat 


tagtagaatt 


1620 


gaaaatgcta 


gtggacaagt 


tattgcgagt 


cataaaaatt 


cacaaaaacg 


ggtgattgat 


1680 


aagtctgtag 


ctgacaagat 


gaccagtatg 


atgttgggga 


ctttcaccaa 


cggtaccggt 


1740 


attagttcat 


cgcctgcaga 


ctatgtcatg 


gcagggaaaa 


ctggaacaac 


tgaagcagtt 


1800 


ttcaatccgg 


agtacacaag 


tgaccagtgg 


gtaattggtt 


atactccgga 


tgtagtgatt 


1860 


agccactggc 


ttggctttcc 


gaccactgat 


gaaaaccact 


atctagctgg 


ctctacttca 


1920 


aacggtgcag 


ctcatgtctt 


tagaaacatt 


gccaatacca 


ttttacctta 


tacgccagga 


1980 


agtaccttta 


cggttgaaaa 


tgcttataag 


caaaatggaa 


ttgcaccagc 


caatacaaaa 


2040 


agacaagtac 


aaaccaatga 


taatagccag 


acagatgata 


atttgtctga 


tattcgaggg 


2100 


cgtgcgcaaa 


gtctagtaga 


tgaggctagc 


cgggctatct 


cagatgcgaa 


gattaaggaa 


2160 


aaggctcaaa 


caatatggga 


ttcgatagtc 


aatctatttc 


gctaa 




2205 
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<210> 568 

<211> 1221 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 568 



ttgaaaacgc 


ttaaaaaggg 


gtatcatgtt 


atgacaaaaa caattgcaat 


caatgcagga 


60 


agttcaagtt 


tgaaatggca 


attatactta 


atgccagaag aaaaagtatt 


ggcgaaaggt 


120 


ttgattgaac 


gtatcggttt 


gaaagattca 


atttcaactg taaaatttga 


cggccgttct 


180 


gaacaacaaa 


ttttggatat 


tgaaaatcat 


atacaagccg ttaaaatttt 


attggatgac 


240 


ttgattcgtt 


tcgatattat 


caaggcttat 


gacgagatta caggtgttgg 


acatcgtgtt 


300 


gttgctggtg 


gagaatattt 


caaagaatca 


acagttgttg agggagatgt 


tttagaaaaa 


360 


gttgaagagt 


tgagtttgtt 


ggctcctcta 


cacaacccgg ccaatgcagc 


aggtgttcgt 


420 


gccttcaagg 


aattgttgcc 


agacattacc 


agtgtagttg tttttgatac 


ttccttccac 


480 


acaagtatgc 


cagagaaagc 


ttatcgctac 


cctctaccaa caaaatatta 


cacagaaaac 


540 


aaggttcgta 


aatacggtgc 


tcatggtaca 


agtcaccagt ttgtagcagg 


agaagctgca 


600 


aaactcttgg 


gacgtccatt 


agaagacttg 


aagttaatta cctgtcatat 


tggtaacgga 


660 


ggctcaatta 


cagctgtgaa 


agccggcaaa 


tctgtagaca cttctatggg gttcactcct 


720 


cttggtggta 


ttatgatggg 


aacgcgtaca 


ggggatattg atccagctat 


cattccttat 


780 


ttaatgcaat 


atacagagga 


ttttaacaca 


ccagaagata tcagtcgtgt 


tcttaaccgt 


840 


gaatcaggtc 


ttttgggagt 


ttctgctaat 


tctagcgata tgcgcgatat 


agaagcagct 


900 


gtagcagaag 


ggaatcacga 


ggctagcttg 


gcttatgaaa tgtatgttga 


ccgtatccaa 


960 


aaacatatcg 


gtcagtacct 


tgcagtgcta 


aatggagcag atgccattgt 


tttcacagca 


1020 


ggtgtcggtg 


aaaatgcaga 


gagtttccgt 


cgtgatgtaa tctcagggat 


ttcgtggttt 


1080 


ggttgtgatg 


ttgatgatga 


aaagaatgtc 


tttggcgtta caggagacat 


ctcaacagag 


1140 


gcagctaaaa 


tccgtgtctt 


ggttattcca 


acagatgaag aattagtcat 


tgcccgtgac 


1200 


gttgaacgct 


tgaaaaaata 


a 






1221 



<210> 569 

<211> 1098 

<212> DNA. 

<213> Streptococcus pneumoniae 

<400> 569 
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actataaata ttacaaataa 


aaaaacggag 


gagtgcttta 


tgaaagecta 


tacttatgtt 


60 


aaaccaggac ttgcttcttt 


tgttgatgta 


gacaaaccag 


ttattcgcaa 


gccaacagac 


120 


gctattgtgc gtattgtaaa 


aaccactatt 


tgtggaacag 


acctccatat 


tatcaaaggg 


180 


gatgttccta cttgccaaag 


tggtaccatt 


cttggccacg 


aagggattgg 


gattgttgaa 


240 


gaagttgggg aaggagtttc 


caacttcaaa 


aaaggtgaca 


aggtcttgat 


ttcttgcgtc 


300 


tgtgcctgtg gtaaatgcta 


ctactgtaaa 


aaaggaattt 


atgctcactg 


tgaagacgaa 


360 


gggggctgga ttttcggtca 


cttgattgat 


ggtatgcagg 


ctgaatatct 


acgtgtccct 


420 


catgcagata atactcttta 


ccatactcca 


gaagacttgt 


cagatgaagc 


tttggttatg 


480 


ctgtcagaca ttctgcctac 


tggatatgaa 


attggtgtct 


taaaagggaa 


agtagaacct 


540 


ggttgcagcg tagccattat 


tggttcaggt 


ccagttggat 


tggctgetet 


tttaacagee 


600 


caattctatt caccagctaa 


attgattatg 


gtagacctag 


acgataaccg 


cttggaaact 


660 


gccctatcat tcggtgcgac 


tcataaggtt 


aattcttcag 


accctgaaaa 


agecattaaa 


720 


gaaatttatg atttgacaga 


tggtcgtggt 


gtggatgtcg 


ctatcgaagc 


tgttggtatt 


780 


cctgcaacat fctgatttctg 


t caaaagat t 


atccrotcrtacr 


accrcraaccrcrt 


tgccaactgt 


840 


ggtgtgcatg gtaaaccagt 


tgaattcgat 


ttagataaac 


tttggattcg 


caacatcaat 


900 


gtaacaactg gtttggtatc 


tacaaatacg 


actccacaat 


tgttgaaagc 


acttgaaagt 


960 


cataagattg aaccggaaaa 


attggtaact 


cactatttca 


aactcagtga 


aattgaaaaa 


1020 


gcctacgaag tcttcagtaa 


ggcagcagac 


caccatgcca 


ttaaggtcat 


tatcgaaaac 


1080 


gatatctcag aagcctaa 










1098 



<210> 570 

<211> 1704 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 570 



ggagaaagta 


tgetgattea gaaaataaaa 


acctacaagt 


ggcaggccct 


ggcttcgctc 


60 


ctgatgacag gcttgatggt tgctagttca 


cttctgcaac 


cgcgttatct 


gcaggaagtc 


120 


ttaggcgccc 


tccttactgg gaaatatgaa 


gctatttata 


gtategggge 


ttggttgatt 


180 


ggtgtggccg 


tagteggtet agttgctggt 


ggactcaatg 


ttgtcctcgc 


agectatatt 


240 


geccaaggag 


tttcatccga ecttegggag 


gatgccttcc 


gtaaaattca 


aaccttttct 


300 
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tatgctgata 


ttgaacaatt 


taatgcggga 


aatctagtcg 


ttcgaatgac 


aaatgatatc 


360 


aaccagattc 


agaacgttgt 


catgatgacc 


ttccaaattc 


ttttcagact 


tcccctcttg 


420 


ttcatcggtt 


cgtttatcct 


agcggttcaa 


accttacctt 


ctctgtggtg 


ggtgattgtt 


480 


ctcatggtag 


tcttgatttt 


tggtttgact 


gctgtcatga 


tgggaatgat 


ggggcctcgt 


540 


tttgccaagt 


ttcaaaccct 


tcttgagcgc 


atcaatgcca 


ttgccaagga 


aaatttacgt 


600 


ggcgttcgtg tggtcaagtc 


ctttgtccaa 


gaaaaagagc 


aatttgctaa 


gtttacagag 


660 


gtctcagacg 


agcttcttgg 


tcaaaacctt 


tacattggtt 


atgccttttc 


agtagtggaa 


720 


ccctttatga 


tgttggttgg 


ttacggggcg 


gtcttcctct 


ctatttggct 


ggtcgcggga 


780 


atggttcagt 


cggatccgtc 


tgttgttggt 


tccatcgctt 


cttttgttaa 


ttacctaagc 


840 


cagattatct 


ttaccattgt 


tatggttgga 


tttttgggaa 


attctgtcag 


ccgtgccatg 


900 


atttccatgc 


gtcgtattcg 


agaaattctt 


gacgcagagc 


cagctatgac 


cttcaaggat 


960 


atcccagatg aagagttggt 


tggaagtctt 


agctttgaaa 


atgtgacctt 


tacctatcca 


1020 


atggacaagg aaccgatgct 


gaaagatgtg agctttacta 


ttgaacctgg 


tcaaatggtt 


1080 


ggtgtagttg 


gagcgactgg 


tgcaggaaag 


tcaaccttgg 


ctcaattgat 


tccacgtctc 


1140 


tttgatccac 


aggacggggc 


cattaaaatc 


ggtggcaagg 


atattcgaga 


agtgagtgaa 


1200 


ggaaccctgc 


gtaaaacagt 


ttccatcgtt 


ctccaacgtg 


ccattctttt 


tagtggaacg 


1260 


attgcagata 


acttgagaca 


ggggaagggg aatgctactc 


tatttgaaat 


ggagegegea 


1320 


gccaatattg cccaggctag 


tgaattcatt 


catcgtatgg agaaaacctt 


tgaaagtcca 


1380 


gttgaagaac 


ggggaaccaa 


tttctctggt 


ggacaaaaac 


aaaggatgtc 


gattgegegt 


1440 


gggattgtca 


gcaatccacg 


tattctgatt 


tttgatgatt 


cgacctcagc 


ettggatgee 


1500 


aaatcagagc 


gcttggtgca 


agaagctttg 


aataaggact 


tgaaggggac 


gacaaccatt 


1560 


attattgctc 


aaaaaattag 


ctcggttgtc 


catgcagaca 


agate ttggt 


tctaaatcaa 


1620 


ggacgattga ttggtcaagg 


tacgcatgca 


gacttggttg ccaacaatgc 


cgtttaccgt 


1680 


gaaatctatg 


aaacacagaa 


atga 








1704 



<210> 571 

<211> 1050 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 571 
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aataagagaa 


agaactctat 


caaggaggaa 


gggcctggtt 


cttggggaac 


cgccctttca 


cgtatttggg 


gaaatcttcc 


cgagcaaatc 


cactacttta 


aagatgtcgt 


tctagacgaa 


acattgaaag 


atgtggatgc 


gattttgttt 


gcccagcaag 


ttgcacaaac 


cttggaccat 


ttagaacctg 


atagccataa 


acgattatca 


ctccgtagtg 


atatcgtcgt 


tgtttcaggg 


gacctaactt 


taataactgc 


tgcttctaaa 


ctatttagta 


atcactactt 


ccgactttat 


gctggtgctc 


ttaaaaatat 


tattgctgtc 


ggtgataatg 


ctaaggcagc 


catcatcgct 


gtagcactcg 


gggccagtcc 


attgacctat 


gtaacgggaa 


cttccatcca 


ctctcgtaac 


gaatccctag 


ctgatataga 


agctaatatg 


cgagcagcct 


atgaactagc 


ccaagaactt 


taccaagtta 


tttatcacgg 


aaccaatatc 


gaatttaaag 


cagaaaatga 


gtggtcttaa 



<210> 572 
<211> 1284 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 572 

gaggaataca ctatgtcatc taaatttatg 
cttgctagct tgcttttggt agcttgcgga 
ggttcatctg aagtcaaaga actcactgta 
gaagaggttg ctaaagctta tgaaaaagaa 
gatgctctag gaggtcttga taaactttct 
gttatgatgg ctccatacga ccgtgtaggt 



atcatggaaa 


aacaaaccgt 


cgccgtcttg 


60 


caagtcttaa 


atgacaatgg 


acacgaggta 


120 


aatgaaatta 


atacacacca 


tactaataag 


180 


aatatcattg 


cctacaccga 


cttagcagaa 


240 


gttgtcccaa 


caaaagtgac 


acgacttgtt 


300 


aaggttatca 


tcatgcacgc 


atcaaaggga 


360 


accattcttg 


aagaagaaat 


tcctgaacat 


420 


cctagtcatg 


cagaagagac 


cattgtgcgt 


480 


gatttacaaa 


cagctcaata 


cgttcagaag 


540 


accaatacgg 


atgttatcgg 


ggttgaaact 


600 


ggtgctggag 


ctttacatgg 


tcttggattt 


660 


cgaggtttag 


cagaaatcac 


ccgcctaggg 


720 


agcggcttat 


ctggtgtggg 


agatttgatc 


780 


tggagagctg 


gagatgctct 


cggacgagga 


840 


ggcatggtaa 


tcgaaggaat 


ttcaacgact 


900 


ggagtctata 


tgcccattac 


acaggctatt 


960 


aaagatgcca 


tttatgacat 


catgaacaat 


1020 



1050 



aagagcgctg 


cggtgcttgg 


aactgctaca 


60 


agcaaaactg 


ctgataagcc 


tgctgattct 


120 


tatgtagacg 


agggatataa 


gagctatatt 


180 


gctggagtaa 


aagtcactct 


taaaactggt 


240 


cttgacaacc 


aatctggtaa 


tgtccctgat 


300 


agccttggtt 


ctgacggaca 


actttcagaa 


360 
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gtgaaattga 


gcgatggtgc 


taaaacagac 


gacacaacta 


aatctcttgt 


aacagctgct 


420 


aatggtaaag 


tttacggtgc 


tcctgccgtt 


atcgagtcac 


ttgttatgta 


ctacaacaaa 


480 


gacttggtga 


aagatgctcc 


aaaaacattt 


gctgacttgg 


aaaaccttgc 


taaagatagc 


540 


aaatacgcat 


tcgctggtga 


agatggtaaa 


actactgcct 


tcctagctga 


ctggacaaac 


600 


ttctactata 


catatggact 


tcttgccggt 


aacggtgctt 


acgtctttgg 


ccaaaacggt 


660 


aaagacgcta 


aagacatcgg 


tcttgcaaac 


gacggttcta 


tcgtaggtat 


caactacgct 


720 


aaatcttggt 


acgaaaaatg 


gcctaaaggt 


atgcaagata 


cagaaggtgc 


tggaaactta 


780 


atccaaactc 


aattccaaga 


aggtaaaaca 


gctgctatca 


tcgacggacc 


ttggaaagct 


840 


caagccttta 


aagatgctaa 


agtaaactac 


ggagttgcaa 


ctatcccaac 


tcttccaaat 


900 


ggaaaagaat 


atgctgcatt 


cggtggtggt 


aaagcttggg 


tcattcctca 


agccgttaag 


960 


aaccttgaag 


cttctcaaaa 


atttgtagac 


ttccttgttg 


caactgaaca 


acaaaaagta 


1020 


ttatatgata 


agactaacga 


aatcccagct 


aatactgagg 


ctcgttcata 


cgctgaaggt 


1080 


aaaaacgatg 


agttgacaac 


agctgttatc 


aaacagttca 


agaacactca 


accactgcca 


1140 


aacatctctc 


aaatgtctgc 


agtttgggat 


ccagcgaaaa 


atatgctctt 


tgatgctgta 


1200 


agtggtcaaa 


aagatgctaa 


aacagctgct 


aacgatgctg 


taacattgat 


caaagaaaca 


1260 


atcaaacaaa 


aatttggtga 


ataa 








1284 



<210> 573 

<211> 1023 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 573 



caggaggtca 


ttcttatgac 


tgaaaaacta 


atcaattcaa 


aaccaaatgg 


tgtattcgca 


60 


ttgattctca 


ttgagttgac 


aatcgtactt 


ggtatcttta 


tatttataat 


gggggttggt 


120 


tcggaaaaca 


tttttggaat 


tattatcgga 


cctttactaa 


tcgtaattgc 


aggtctagct 


180 


catgctggtt 


taaaagttgt 


caaacctcaa 


gaagctctgg 


ttctgacact 


ctttggtaac 


240 


tatacaggta 


ccatcaaaga 


acctggcttt 


tactttgtca 


atcccttcag 


cgtagcagtc 


300 


aaccctgcaa 


accacactcg 


acttggacaa 


agtggtgatg 


ttagcacaaa 


atctcctttt 


360 


ttaggagcta 


aatcatcaaa 


tgacaatgat 


gtaaatcttg 


aaattggcaa 


gaaacagatt 


420 


tccctcaaag 


tcatgacctt 


gagcaattct 


cgtcaaaaaa 


tcaatgattg 


cttaggaaac 


480 
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cctgtagaaa 


tcggtatcgc 


ggtaacttgg 


agagttgtcg 


ataccgctaa 


ggcagtcttc 


540 


aacgttgata 


actacaaaga 


atatctttca 


ttgcaatgtg 


atagcgccct 


ccgtaatatt 


600 


gtccgcatct 


atccttacga 


tgtgtctcct 


aatgtggata 


ctacgggtga 


tgggcaagca 


660 


gatgaaggta 


gtctccgtgg ctctagcgaa 


attgttgcta 


accgtattcg 


tgaagaaatc 


720 


caaagtcgtg 


ttgaggatgc 


tggcttggaa 


atccttgaag 


cacgtatcac 


ttacctagct 


780 


tatgctccag 


aaattgctgc 


cgttatgctt 


caacgccaac 


aagcatctgc 


cattattgat 


840 


gcacggaaga 


tgattgtaga 


tggtgctgta 


ggaatggttg 


aaatggcact 


agaacggctc 


900 


aatgaagggg 


aattggtaga 


acttgacgaa 


gaacgaaaag 


ctgccatggt 


ttcaaatctc 


960 


cttgtcgttc 


tttgtggcaa 


tcatgatgca 


caaccaattg 


tcaacacagg 


aagcctttac 


1020 


taa 












i no "3 


<210> 574 
<211> 1041 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 574 
aaaatagaaa 


gaggaaataa 


taaaatgaca 


aattcagtat 


tccaaggacg 


cagcttctta 


60 


gcagaaaaag 


actttacccg 


tgcagagtta 


gaatacctta 


ttggtctttc 


agctcacttg 


120 


aaagatttga 


aaaaacgcaa 


tattcaacac 


cactaccttg 


ctggcaagaa 


tatcgctctc 


180 


ctatttgaaa 


aaacatctac 


tcgtactcgt 


gcagccttta 


caactgcggc 


tatcgacctt 


240 


ggtgctcacc 


cagaatacct 


cggagcaaat 


gatattcagt 


tgggtaaaaa 


agaatctact 


300 


gaagatactg 


ctaaagtatt 


gggacgtatg 


tttgacggga 


ttgaattccg 


cggattcagc 


360 


caacgtatgg 


ttgaagaatt 


ggcagaattc 


tcaggcgttc 


cagtatggaa 


cggtctaact 


420 


gacgaatggc 


acccaactca 


aatgctcgct 


gactacttga 


ctgttcaaga 


aaacttcggt 


480 


cgcttggaag 


gcttgacatt 


ggtatactgt 


ggtgatggac 


gtaacaacgt 


tgccaacagc 


540 


ttgctcgtaa 


caggtgctat 


ccttggtgtc 


aatgttcaca 


tcttctcacc 


aaaagaactc 


600 


ttcccagaaa 


aagaaatcgt 


tgaattggca 


gaaggatttg 


ctaaagaaag 


tggcgcacat 


660 


gttctcatca 


ctgaagatgc 


tgatgaagca 


gttaaagatg 


cagacgttct 


ttacacagac 


720 


gtttgggtat 


caatgggtga 


agaagacaaa 


ttcgcagaac 


gtgtagctct 


tcttaaacct 


780 


taccaagtca 


atatggactt 


agttaaaaaa 


gcaggcaatg 


aaaacttgat 


cttcctacac 


840 
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tgcttgccag cattccacga tactcacact gtttatggta aagacgttgc tgaaaaattt 900 

ggtgtagaag aaatggaagt aacagacgaa gtcttccgca gcaagtacgc tcgccacttc 960 

gatcaagcag aaaaccgtat gcacactatc aaagctgtta tggctgctac acttggtaac 1020 

ctttatattc ctaaagtata a 1041 

<210> 575 

<211> 924 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 575 



aaaaatactt 


gtggaggttc 


cattatggca 


atatttttca 


tgatttttct 


gattgtttgt 


60 


gtgctcctat 


tggtgatagt 


cacactgagt 


acagtttatg 


tggttcgtca 


gcagtcggtg 


120 


gcgattattg 


aacgctttgg 


gaaataccaa 


aaggttgcta 


atagcggtat 


tcatattcgc 


180 


ttgccttttg 


ggattgactc 


gattgcagca 


cggattcagt 


tgcgcttgtt 


gcaaagtgat 


240 


attgtggttg 


agactaagac 


caaggacaat 


gtgttcgtta 


tgatgaatgt 


agcgactcag 


300 


taccgtgtca 


acgagcagag 


cgtgacagat 


gcttactata 


aactcatacg 


tccagaatct 


360 


cagattaaat 


cttatatcga 


agatgctctt 


cgctcttctg 


ttccaaaatt 


aaccttggat 


420 


gaattgtttg 


agaaaaaaga 


, tgagattgcc 


cttgaagttc 


aacaccaagt 


agcagaagaa 


480 


atgaccactt 


acggctacat 


tatcgtgaaa 


accttgatta 


ccaaggtcga 


accagatgca 


540 


gaagttaagc 


aatccatgaa 


tgaaatcaat 


gcggcgcaac 


gtaagcgggt 


cgcagcacaa 


600 


gaattggcgg 


aagctgacaa 


gattaaaatt 


gtcactgcag 


ctgaagcaga 


agcagaaaaa 


660 


gaccgccttc 


atggtgtggg 


gattgcccaa 


caacgtaagg 


cgattgtgga 


tggattggca 


720 


gagtctatca 


ccgaactcaa 


ggaagccaat 


gttggcatga 


cagaagaaca 


aatcatgtct 


780 


atcctcttga 


ccaaccagta 


tttggatacc 


ttgaatacct 


ttgcctctaa 


aggaaatcaa 


840 


actatctttt 


taccaaatac 


tccaaatggt 


gtggatgata 


tccgaacaca 


aatcttgtca 


900 


gcccttcgcg 


ctgagaagaa 


ataa 








924 



<210> 576 
<211> 558 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 576 

agattatcct ttaccagcgc cctttttctt ttaaaaatga gaaaatttcg gtataatagt 60 
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caaacaaggt 


caaggtttaa 


agagagaggt 


gggtttgtta 


tgagatttaa 


aaatacatcg 


120 


gatcatattg 


aggcctacat 


caaggcgatt 


ttagatcaat 


ctggtatcgt 


ggagttgcaa 


180 


cggagtcagt 


tggcagatac 


ctttcaggtt 


gttcctagtc 


agattaacta 


cgtgatcaag 


240 


acacgcttta 


cggaaagtag 


aggctacttg 


gttgaaagta 


agcgtggtgg 


cggaggctac 


300 


attcgtatag 


gacggattga 


gttttctagt 


catcatgaaa 


tgctccggga 


gctgctttac 


360 


tcgattggtg 


agcgagtcag 


tcaagaaatt 


tatgaggata 


ttctccagct 


tttggttgag 


420 


caggaattga 


tgaccaagca 


ggagatgaat 


ttgctagaat 


cagtagcttt 


ggatcgcgtt 


480 


ttaggagaag 


aagctccagt 


tgttcgagca 


aacatgctac 


gtcagatcat 


acaagaggta 


540 


gatagaaaag 


ggaagtaa 










558 



<210> 577 

<211> 477 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 577 



aatgaaggaa 


aaggagaaag 


aagaatgaaa 


gtaatctttt 


tagcagatgt 


taaaggaaaa 


60 


ggtaaaaaag 


gcgaaattaa 


ggaagtacca 


acagggtatg 


cgcaaaactt 


tcttatcaaa 


120 


aagaatctag 


ccaaagaagc 


gactgctcaa 


gctgtaggtg aacttcgtgg 


taaacaaaaa 


180 


tcggaagaaa 


aagctcacgc 


t gaga t gat t 


gcagaaggaa 


aagcaattaa 


agcacaactt 


240 


gaagcagaag 


aaactgttgt 


agaatttgtt 


gaaaaagttg gtccagatgg 


tcgtaccttt 


300 


ggttctatta 


ccaataagaa 


gattgcagaa 


gaattgcaaa 


agcaatttgg 


aattaagatt 


360 


gataaacgtc 


atattcaagt 


acaagctccg 


attcgagcgg 


ttggtttgat 


tgatgtgcca 


420 


gtgaaaatct 


atcaagatat 


cacaagtgta 


atcaatcttc 


gtgtgaaaga 


aggataa 


477 



<210> 578 
<211> 564 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 578 

aaagaaggta ctcatatgat taaatatagt atccgtggtg aaaacctaga agtaacagaa 60 
gcaattcgtg attatgtagt ttctaaactc gaaaagatcg aaaagtactt ccaaccagaa 120 
caagagttgg atgcccgaat taacttaaaa gtttatcgtg aaaaaacggc taaagtggaa 180 
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gtaacgattc cgcttggatc tattactctc 

ggttcaattg accttgtaac tgataaaatt 

atcgagcgta aaaataaaaa taaggtagca 

gaagattcaa atattgtcca gtctaaagtt 

atggatttgg aagaagcaat tctacaaatg 

gtggatgttg aagatcagac aaccaatgtg 

ttgttagagg ttaaagaatc ttaa 

<210> 579 
<211> 1080 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 579 

cccggctctc ctattttcaa aaaatatagg 
cttgtaaaag agttgcgtga aaaatctggt 
gtagaaacag acggtgacat cgaaaaagcg 
aaggcagcta agaaagctga ccgtgttgct 
ggtaatgttg cagcagttat tgaagtaaac 
caattcgttg aattggtaaa tactacagct 
aacgaagaag ctcttgcttt gataatgcct 
tctgcaacag caactatcgg agagaaaatc 
acagacgcac aacactttgg agcataccaa 
gttgttgaag gtggagacga agcacttgct 
aaaccaacag ttctttctta caaagaattg 
caattgaatc acgttatcga ccaagacaac 
cttccacact tgaagtatgg atcaaaagct 
gaagctgaca tcaaagctga attggctgca 
attattccag gtaaaatgga tcgcttcatg 
acacttcttg cacaagttta catcatggat 
tcagttaacg cttcggtagt tgagtttgct 



cgcgcagaag 


atgtatctca 


agatatgtat 


240 


gaacgtcaga 


ttcgtaaaaa 


taaaacaaaa 


300 


actggtcaat 


tatttacaga 


tgctttggtg 


360 


gttcgttcaa 


aacaaattga 


tttaaaacca 


420 


gatttattgg 


ggcatgattt 


ctttatctat 


480 


atttatcgtc 


gtgaggatgg 


cgaaattggt 


540 








564 



agaat t aaaa 


t ggc agaaat 


tacagctaaa 




gccggtgtta 


tggacgctaa 


aaaagcgctt 


120 


attgaattgc 


ttcgtgaaaa 


aggtatggct 


180 


gcagaaggtt 


tgactggtgt 


ttatgttaac 


240 


gctgaaactg 


acttcgttgc 


aaaaaacgct 


300 


aaagtcattg 


ctgaaggaaa 


acctgctaac 


360 


tcaggtgaaa 


ctcttgaagc 


tgcatacgta 


420 


tcattccgtc 


gctttgcatt 


gattgaaaaa 


480 


cataacggtg 


gacgtatcgg 


tgttatttca 


540 


aaacaattgt 


caatgcacat 


cgcagcgatg 


600 


gatgagcaat 


tcgttaaaga 


tgagttggca 


660 


gaaagccgtg 


caatggttaa 


taaaccagct 


720 


caattaactg 


atgatgttat 


tgctcaagct 


780 


gaaggcaaac 


cagaaaaaat 


ctgggacaaa 


840 


cttgataaca 


ctaaagttga 


ccaagcttac 


900 


gacagcaaga 


cagttgaagc 


ataccttgaa 


960 


cgctttgaag 


ttggtgaagg 


tatcgagaaa 


1020 
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gctgcaaacg acttcgaagc tgaagttgca gctacaatgg cagcagcctt gaataactaa 1080 

<210> 580 

<211> 873 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 580, 





i_y ct L.y cict LLy 


tyaQycaytt. 


gccc u tgggc 


cgutxtgcga 


gttgaagtca 


oU 


cty dayay y cici 


cxcLctctciC ctddct 


ayyayaaaLa. 


CLCaLyyCay 


taatttcaat 


gaaacaactt 


ion 


t~ t~ rTps rrrrr* t~ rr 


/-*•+- /t4- arapH" 

y Ly UCtLaL> L- L. 


uyyLCaCCaa 


actcyccyct 


ggaatcctaa 


gatggctaag 


ion 


Lauauu u L. (.a 


C uy cleicy Laa 


/TST q a 4~~ a 

CyyadtCCoC 


gc uaccgacu 


tgcaacaaac 


tgtaaaatac 


o a n 






CatyCytyaL 


ycdycayc ua 


acgatgcagt 


tgtattgttc 




gttggtacta 


agaaacaagc 


agctgatgca 


gttgctgaag 


aagcagtacg 


ttcaggtcaa 


360 


tacttcatca 


accaccgttg 


gttgggtgga 


actcttacaa 


actggggaac 


aatccaaaaa 


42 0 


cgtatcgctc 


gtttgaaaga 


aattaaacgt 


atggaagaag 


atggaacttt 


cgaagttctt 


480 


cctaagaaag 


aagttgcact 


tcttaacaaa 


caacgtgcgc 


gtcttgaaaa 


attcttgggc 


540 


ggtatcgaag 


atatgcctcg 


tatcccagat 


gtgatgtacg 


tagttgaccc 


acataaagag 


600 


caaatcgctg 


ttaaagaagc 


taaaaaattg 


ggaatcccag 


ttgtagcgat ggttgacacc 


660 


aatactgatc 


cagatgatat 


cgatgtaatc 


atcccagcta 


acgatgacgc 


tatccgtgct 


720 


gttaaattga 


tcacagctaa 


attggctgac 


gctattatcg 


aaggacgtca 


aggtgaggat 


780 


gcagtagcag 


ttgaagcaga 


atttgcagct 


ttagaaactc 


aagcagattc 


aattgaagaa 


840 


atcgttgaag ttgtagaagg 


cgacaacgct 


taa 






873 



<210> 581 

<211> 834 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 581 



tataaaggta 


gggatatgaa 


ccgttttaaa 


aaatcaaaat 


atgtcattat tgtttttgtc 


60 


actgttctgc 


ttgtgtcagc 


tctcttagcg 


acgacttatt 


caagtacaat tgtgacaaaa 


120 


ttaggagatg gaatctcatt 


.ggttgataga 


gttgtacaaa 


aaccttttca gtggtttgat 


180 


tctgtcaaat 


cagatttggc 


tcatttgaca 


cgaacatata 


atgaaaatga aagtttgaag 


240 


aaacagcttt 


accaattaga agttaaatca 


aatgaggtgg 


aaagtttaaa gacagaaaat 


300 
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oaacaact"cif* 

y mu. t* u. uv^w 


crc cast tar* t~ 


tyaLa u y clay UL.LaaaLt.yC aayCCaCaaa yaCLtCayCa 




o c a cr a f cr t* a 




uLuyy LdtLL. tygaaycayy aguugaccuu ayauycaygc 




ciy d uwciqciciy 


gtgcttctga 


gaacatgtta gctattgcaa atggtggctt gattgggagt 


A Q A 


gtttcaaaag 


tagaggagaa 


ctctactata gtcaaccttc tgacaaatac ggaaaatgct 


540 


gataagattt 


ctgttaaaat 


tcaacatggc tctactacaa tttatggaat tattattggc 


600 


tatgacaagg 


aaaatgacgt 


tcttaaaatt agccaattaa atagtaatag cgatattagt 


660 


gcgggagata 


aggtgactac 


tggtggatta ggaaacttta acgttgctga tattcctgtt 


720 


ggtgaagtgg 


ttgccacaac gcatagtaca gactatttga cacgagaagt aactgttaaa 


780 


ttgagtgcag 


atactcataa 


tgtagatgtg atagaattag tggggaattc ataa 


834 



<210> 582 
<211> 846 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 582 

agggacattt ggttcgaaat gaaatcaata attgatgtaa aaaatctttc ttttcgctat 60 

aaagaaaatc agaactacta cgatgtgaag gatattacgt ttcacgtgaa acgtggagaa 120 

tggctttcga ttgtagggca taatggtagt ggtaaatcaa cgacggttcg attaattgat 180 

ggcttactgg aagcagaatc cggagagatt gtaattgatg gccaacgttt gactgaggaa 240 

aatgtttgga atatacgtcg tcaaatcggt atggtttttc aaaatccaga caatcaattt 300 

gttggagcga ctgttgaaga tgatgttgct tttggtttgg aaaatcaggg actttctcgt 360 

caagaaatga aaaagagagt ggaagaagct ctggctttag ttggcatgtt ggactttaaa 420 

aagagagagc cagcgcgtct atcaggtggc caaaagcaac gtgtggccat tgcaggtgtt 480 

gtagccctaa gaccagctat tttaatctta gatgaagcaa cgagtatgtt ggatcctgag 540 

gggcgtagag aacttattgg gacagtaaaa ggaattcgaa aagactatga tatgacggtc 600 

atttctatta cccatgattt ggaagaagtc gccatgagtg atcgcgtatt ggtcatgaaa 660 

aaaggggaaa ttgaatcaac tagtagtcca agggagcttt tctctcgaaa tgatttagat 720 

caaattggat tagacgatce ttttgctaat caattaaaaa aatctttgag ccagaatggc 780 

tatgatttac ctgaaaatta tttgacagaa agtgagctag aggataagct atgggaattg 840 

ctctag 846 
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<210> 583 

<211> 840 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 583 
aaaaaacrcfcra 


t* crap a a cr t a t* 


gagaaaaaaa acaattggag 


aggttttacg 


aLtagCtaya 


DU 


atcaatcacrcr 


era 1 1 era a 1 1 1 


agatgaattg cagaaaaaga cagaaatcca 




1 o n 


t tggaagcaa 


tcrcraacrcacra 


cgatttcgat caacttccaa 


gtccttttta 


fsa ft r+ \ +* /•*• +~ 


ion 


ttct tcraaaa 


aafcafcereafcer 


ggctgttgag ttagatgacc 


aaattgtttt 


yyatyCttat 


"5 /in 


era 1 1 c t crcr era 


ertafcera tfcac 


ttatgaggaa gtagatgttg 


atgaagatga 


yt uyacayy l 


•inn 


cgtagacgtt 


caagtaagaa 


aaagaagaaa aaaacatcat 


ttttaccttt 


attttatttt 


360 


atcctttttg 


ctttatcgat 


tttaattttt gtgacttatt 


atgtttggaa 


ctatattcaa 


420 


actcaaccag 


aggagectte 


tctttctaat tacagtgtgg 


ttcaatcaac 


aagttcaact 


480 


agctctgttc 


cccactcctc 


aagtagtagt tcttctagta 


tagaatcagc 


tataagtgta 




teaggegaag 


gaaatcatgt 


agaaatcget tataagacaa 


gtaaggaaac 


agttaaattg 


600 


caattggcag 


tttcagatgt 


tacaagttgg gtcagtgttt 


cagaaagega 


acttgagggc 


660 


ggtgtaacct 


tatcgecaaa 


gaagaaaagt gcagaagcaa 


cagttgeaac 


taaaagtcct 


720 


gtaacaatta 


cgttaggtgt 


tgtaaaaggt gttgatttga 


cagtagataa 


tcagactgtt 


780 


gatttatcga 


aattaacagc 


tcagactgga caaatcactg taacctttac 


taaaaattaa 


840 


<210> 584 
<211> 1020 
<212> DNA 

<213> Streptococcus pneumoniae 








<400> 584 
atggaaaatc 


ttgtgaaaag 


cacaagttat acatatatac 


eggaggaaat 


catgtctttt 


60 


tctgatttaa 


agctgtttgc 


cctttcttct aataaagaat 


tggcagaacg 


tgtggcgcag 


120 


gagattggga 


tagagttggg gaaatcaagt gttcgccaat 


tttcagatgg 


agagattcag 


180 


gtcaacattg 


aagaatcaat 


ccgtgggaaa caegtcttta 


tcttacaatc 


aactagttcg 


240 


cctgtaaatg 


acaatctget 


tgaaattttg attatggtag atgctttgaa 


gcgtgcgagt 


300 


gcagaatctg 


tcaatgttgt 


catgccttac tatgggtatg caegtcagga 


tagaaaggcg 


360 
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agagcgcgtg 


agccaatcac 


ttcaaaactt 


gtcgcaaata 


tgcttgaagt 


agctggagtg 


420 


gatcgtttat 


tgaccatcga 


cttgcatgct 


gcgcaaattc 


aaggattctt 


tgatattcct 


480 


gtggatcatt 


tgatgggtgc 


tcctctgatt 


gcagattatt 


ttgagcgtcg 


tggtatggtt 


540 


ggttctgact 


atgtggttgt 


cagcccggac 


catggagggg 


tgactcgtgc 


tcgtaagttg 


600 


gcagaatttt 


tgaaaacatc 


tatcgctatt 


attgataaac 


gtcgtagcgt 


tgataagatg 


660 


aatactagtg 


aagttatgaa 


tatcatcggt 


aaggttgaag 


gcaagacttg 


tatcttgatt 


720 


gatgatatga 


ttgataccgc 


tggaacgatt 


tgtcatgcgg 


cagatgctct 


tgeggaaget 


780 


ggtgctgttg 


aagtctatgc 


aagctgtacg 


cacccagttc 


tttctggtcc 


tgetaeggae 


840 


aatatccaaa 


aatcagctat 


taagaaattg 


gttgttttgg 


ataccatcta 


tetgecagaa 


900 


gagcgtttga 


ttgataagat 


tgagcagatt 


tcaatcgctc 


atctcctagg 


ggatgetate 


960 


gtacgtattc 


atgaaaaacg accactttct 


/-»<-ia<^4- f- +~ r^rr 
uuau> l. L- l> y 


CLL.C4.L- u y d>y del 


ClCLctCtCt U U L-ClCl 




<210> 585 
<211> 672 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 585 
gaggtatcta 


tggacttaac 


taagcgcttt 


aataaacagt 


tagataaaat 


tcaagtttcg 


60 


ttgattcgtc 


agtttgacca 


ggctatttcg 


gagattcctg 


gggtcttgcg 


tttgaccttg 


120 


ggggaacctg 


attttacaac 


gccagaccat 


gtcaaggagg 


egggcaageg 


agegattgat 


180 


cagaaccaat 


cctactatac 


agggatgagt 


ggtctgctga 


ctctacgtca 


ggcagccagt 


240 


gactttgtta 


aggaaaagta 


ccaactggac 


tatgctcctg 


aaaatgaaat 


cttggttaca 


300 


attggggcga 


cagaggcttt 


atctgcgact 


ttgacggcta 


ttttggaaga 


gggagacaag 


360 


gtacttttgc 


cagctcctgc 


ttatccaggc 


tatgaaccga 


ttgttaactt 


agttggggca 


420 


gaaattgttg 


agattgatac 


gactgaaaat 


ggttttgtct 


tgactcctga 


gatgttggag 


480 


aaggccattt 


tggagcaggg 


tgataagctc 


aaggcggtta 


ttctcaacta 


tccagccaat 


540 


ccgacaggaa 


ttacctacag 


tcgagagcag 


ttagaggcct 


tggcagctgt 


tttacgcaag 


600 


tacgaaattt 


ttgttgtctg 


tgatgaggtt 


tactcagaat 


tgacctacac 


aggegaagee 


660 


atgtgtctct 


ag 










672 



<210> 586 
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<211> 1302 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 586 



cacatgatca 


accgttactc 


tcgccctgag 


atggcgaata tttggagtga agaaaataaa 


60 


taccgtgctt 


ggcttgaggt 


ggaaatcctc 


tctgacgagg catgggctga gttgggggaa 


120 


atccctaagg 


aagatgtggc 


tttgattcgc 


aagaaggcgg actttgacat cgaccgtatt 


180 


ttggaaattg 


agcaggagac 


gcgccacgat 


gtggtggctt tcacgcgtgc ggtttctgag 


240 


actcttggtg 


aagagcgcaa 


gtgggttcac 


tatgggttaa cttctactga cgtggtggat 


300 


actgcttatg 


gttacctcta 


caagcaggcc 


aacgacatca tccgtcgtga ccttgaaaac 


360 


ttcactaata 


tcatcgctga 


caaggccaag 


gagcacaagt tcaccatcat gatggggcgt 


420 


actcatggtg 


tgcacgctga 


gccgacaacc 


tttggtctta aattagcaac ttggtacagc. 


480 


gaaatgaaac 


gcaatatcga 


gcgcttcgag 


catgcggctg ctggtgtaga agctggtaag 


540 


atttctggtg 


cggttgggaa 


ctttgccaat 


atcccaccat ttgtagagga gtatgtctgc 


600 


gataaacttg 


gcatccgtgc 


ccaagaaatc 


tctacacaag tccttcctcg tgaccttcac 


660 


gctgagtact 


ttgcggttct 


tgccagcatt 


gcgacttcaa tcgaacgtat ggcgactgag 


720 


attcgtggtc 


tacaaaaatc 


tgagcaacgc 


gaagtagaag agttctttgc taaagggcaa 


780 


aaagggtctt 


cagcaatgcc 


tcacaaacgc 


aacccaatcg gttctgaaaa tatgactggt 


840 


ctggcgcgtg 


tcattcgtgg 


tcacatgatt 


acggcttatg aaaacgtcgc tctctggcat 


900 


gaacgcgata 


tttctcactc 


atcagctgag 


cgtatcatca caccagatac gaccattttg 


960 


attgactaca 


tgctcaaccg 


ttttggaaat 


atcgtcaaga acttgacagt cttcccagaa 


1020 


aatatgatcc 


gaaacatgaa 


ctcgactttt 


ggtcttatct ttagccaacg ggctatgttg 


1080 


acattgattg 


aaaaaggcat 


gacccgtgag 


caagcctatg acttggtgca accaaaaaca 


1140 


gcctactctt 


gggacaacca 


agtagacttt 


aaaccacttc ttgaggcaga ttcagaagta 


1200 


acatcacgtc 


tcacacaaga 


agaaatcgat 


gaaatcttca acccagttta ttacaccaaa 


s 1260 


cgagtggatg 


atatctttga 


acgtcttgga 


ctaggtgatt aa 


1302 



<210> 587 

<211> 918 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 587 
gaggtcattg 


ttatgataca 


atggtggcaa 


attttacttc 


tcactttgta 


ctcagcttat 


60 


caaatctgtg 


atgagttgac 


gatcgtttca 


tctgcaggtt 


cccctgtatt 


tgctggtttc 


120 


attactggtt 


taatcatggg 


agatgtgact 


actggtttac 


ttatcggtgg 


taacttgcaa 


180 


ctgttcgttc 


ttggggttgg 


taccttcggt 


ggtgcttctc 


gtatcgacgc 


aacttctggt 


240 


gcggttcttg 


cgacagcctt 


ctctgtttca 


caaggaattg 


atgcaccgct 


tgccattact 


300 


acaatcgctg 


taccagtagc 


agctctcttg acttacttcg acgttcttgg tcgtatgact 


360 


actaccttct 


tcgctcaccg 


tgtggatgct 


gcaatcgaac 


gctttgacta 


taaaggtatt 


420 


gaacgcaact 


acttgcttgg 


tgcgattccg 


tgggctctat 


ctcgtgccct 


tccagtcttc 


480 


tttgcccttg 


cttttggtgg 


tgcctttgta 


caatcagtag 


tagacttcgt 


tgaagcctac 


540 


aaatgggttg 


cagatggctt 


gacacttgca 


ggacgtatgc 


ttccaggtct 


tggatttgca 


600 


atcttgcttc 


gttaccttcc 


agttaaacgt 


aaccttcact 


accttgctat 


gggatttggt 


660 


ttgacagcta 


tgttgactgt 


tctttactca 


tatgtaacag 


gtcttggtgg 


cgctgttgct 


720 


ggtatcgtag 


gtactcttcc 


tgctgaagtt 


gctgaaaaaa 


ttggtttcgt 


gaacaacttc 


780 


aaaggtttgt 


ctatgattgg 


tatttctatc 


gtaggtattt 


tccttgcagt 


gcttcacttc 


840 


aaaaatagcc 


aaaaagtagc 


tgtagcagca 


ccttctacac 


catcagaaag 


tggggaaatc 


900 


gaagatgacg 


aattctaa 










918 



<210> 588 
<211> 855 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 588 

cagcaccttc tacaccatca gaaagtgggg aaatcgaaga tgacgaattc taattacaaa 60 
cttacaaaag aagattttaa tcaaatcaac aaacgtagct tgtttacttt ccaattaggt 120 
tggaactacg aacgtatgca agcttctggt tacctttaca tgatcttgcc tcagttgcgt 180 
aaaatgtatg gtgatggaac tcctgaattg aaagaaatga tgaaagttca tactcaattc 240 
ttcaatactt caccattctt ccataccatt atcgctggtt ttgaccttgc catggaagaa 300 
aaagatggtg taggttcaaa agacgccgtt aacggtatca agacaggttt gatgggacca 360 
ttcgctcctc ttggggatac aatctttggt tcacttgtac ctgctatcat ggggtcagtc 420 
gcagcaacta tggctatcgc tggccaacct tgggggatct tcctttggat tgcagttgca 480 
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gtagcgtatg acatcttccg 


ttggaaacag 


uuggaattcg 


c t tacaaaga 


aggggttaac 




cttatcaaca 


acatgcaaag taccttgaca 


gctttgattg 


acgctgcatc 


tgtacttggt 


600 


gtcttcatga 


tgggtgctct 


tgtagcaaca 


gtgattaact 


ttgaaatttc 


ttacaagttg 


660 


ccaatcggtg aaaagatgat 


tgatttccaa 


gacatcttga 


accaaatctt 


cccacgtttg 


720 


cttccagcaa 


tctttactgc 


ctttatcttc 


tggttgcttg 


gtaagaaagg 


tatgaactct 


780 


actaaagcta 


tcggtattat 


tatcgtactt 


gctttggctc 


tttctgccct 


tggtcacttt 


840 


gcacttggaa 


tgtaa 










855 


<210> 589 
<211> 1182 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 589 
aaaaagagga 


actcaatgct 


acattataca 


aaagaagact 


tgctcgaatt 


gggtgcagaa 


60 




+~ /"to q o ^ r* 4™ ^\ 
gLyaaatCto 


ccaacaycct. 


gatgtatgga 


gagaagcttt 


tgaattttat 


120 


caagcaaaac 


gtgaagaaat 


tgcagccttc 


ctacaagaaa 


tcgctgataa 


acatgactat 


180 


attaaggtta 


tcttgacagg 


tgctgggact 


tctgcttatg 


tgggagatac 


cttgctacct 


240 


tattttaagg 


aagtctatga 


cgaacgcaaa 


tggaatttca 


atgctattgc 


gacaacagat 


300 


atcgttgcca 


atccagcaac 


ctatttgaaa 


aaagatgtgg 


caactgtcct 


tgtgtctttt 


360 


gctcgtagtg 


ggaattcgcc 


tgaaagtttg 


gcgactgttg 


atttggccaa 


atccttggtg 


420 


gatgagcttt 


atcaagtgac 


gattacttgt 


gcagcagatg 


gtaaattggc 


tcttcaagct 


480 


cacggtgatg 


atcgtaatct 


cttgctcttg 


caaccagctg 


tctctaatga 


tgctggattt 


540 


gccatgactt 


ctagctttac 


gtctatgatg 


ttgacaactc 


tcttggtctt 


tgatcctaca 


600 


gaatttgctg 


ttaagtctga 


acgttttgaa 


gctgtatcta 


gtcttgcccg 


taaagtttta 


660 


gacaaggcag 


aagatgtcaa 


agagctcgtt 


gatttagact 


ttaaccgtgt 


catctatcta 


720 


ggcgctggtc 


ctttctttgg 


acttgctcat 


gaagctcagc 


tcaagatttt 


ggaattaact 


780 


gctggtcaag 


ttgcgaccat 


gtatgaaagc 


ccagttggct 


tccgtcacgg 


tccaaaatct 


840 


cttatcaacg 


acaatacagt 


tgttttggtc 


tttggtacaa 


cgacagacta 


cactcgtaag 


900 


tacgacttgg 


acttggttcg 


tgaagttgct 


ggtgaccaga 


ttgctcgtcg 


tgttgtgctt 


960 


ttgagtgatc 


aagcttttgg 


tcttgaaaat 


gtcaaagaag 


tggcccttgg 


ttgtggcggt 


1020 
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gtcttgaatg atatttaccg 


tgtcttccct 


tacatcgttt 


atgcccaact 


ctttgcttta 


1080 


ttgacttcac tcaaggtaga 


aaataaacca 


gatacaccgt 


ctcctacagg 


tacagtaaac 


1140 


cgtgtagtac aaggtgtcat 


aattcacgaa 


tatcaaaagt 


aa 




1182 


<210> 590 
<211> 654 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 590 

ctatttccac cgaaatatta 


tttatatcag 


gaggacattc 


atatgtcacg 


ttatacagga 


60 


ccatcttgga aacaagctcg 


tcgtcttggc 


ctttcactta 


caggtacagg 


taaagaattg 


120 


gcacgtcgta actacgtacc 


aggacaacac 


ggaccaaaca 


accgttctaa 


attgtcagaa 


180 


tacggtttgc aattggctga 


aaaacaaaaa 


cttcgtttca 


cttacggtgt 


aggtgaaaaa 


240 


caattccgta acttgttcgt 


acaagctaca 


aaaatcaaag 


gcggaatcct 


aggtttcaac 


300 


tttatgcttc ttttggaacg 


tcgtttggat 


aacgttgttt 


accgtcttgg 


tctcgcgact 


360 


actcgtcgtc aagctcgtca 


attcgtaaac 


cacggtcaca 


tccttgttga 


cgggaaacgc 


420 


gttgatatcc catcataccg 


cgtaactcca 


ggtcaagtga 


tctcagttcg 


tgaaaaatca 


480 


ttgaaagttc cagcaatcct 


tgaagcagta 


gaagctactc 


ttggacgtcc 


agcattcgta 


540 


tcattcgacg ctgaaaaatt 


ggaaggttca 


ttgactcgct 


tgccagaacg 


cgacgaaatc 


600 


aacccagaaa tcaacgaagc 


acttgtcgtt 


gaattctaca 


acaaaatgtt 


gtaa 


654 


<210> 591 
<211> 1032 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 591 

ataaaaaatt tagaaaattt 


aagaatagaa 


aagagaacaa 


atcttatggc 


aaaagatatt 


60 


cgtgtcttac tttactacct 


ttatactcca 


attgaaaatg 


cagagcaatt 


tgctgcagac 


120 


cacttggctt tctgtaaatc 


aatcggcctt 


aaaggccgta 


tcctagtcgc 


tgacgaggga 


180 


attaacggaa cagtttcagg 


tgactatgaa 


acaactcaaa 


aatacatgga 


ctacgttcac 


240 


agccttccag gaatggaaga 


actctggttc 


aagattgacg 


aagaaaatga 


acaagccttc 


300 


aagaagatgt ttgttcgcta 


caagaaagaa 


attgtccacc 


ttggtttgga 


agacaacgac 


360 
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tttgacaatg acatcaaccc acttgaaaca acaggtgctt acttgtctcc aaaagagttc 420 

aaagaagcgc ttcttgataa agataccgtt gtccttgaca cacgtaacga ttatgagtac 480 

gacctaggac atttccgtgg agctattcgc ccagatattc gcaacttccg tgagttacca 540 

caatgggtcc gtgataacaa ggaaaaattc atggacaagc gtgtcgtggt ttactgtaca 600 

ggtggcgttc gctgtgagaa attctcaggc tggatggtcc gtgaaggcta caaagatgtc 660 

ggccaattgc acggaggaat cgcaacttac ggtaaagacc cagaagttca aggtgagctt 720 

tgggatggga aaatgtacgt ctttgacgag cgtattgccg ttgatgtcaa ccatgtcaac 780 

ccaactatcg tagggaaaga ctggtttgat ggaacaccat gtgaacgtta tgtcaactgt 840 

ggaaatccat tctgtaaccg tcgtatcttg acatcagaag aaaatgaaga caagtacctt 900 

cgtggatgct cacacgagtg ccgtgttcac ccacgtaacc gctatgtttc aaaaaatgaa 960 

ttgacacaag ctgaagttat cgagcgccta gccgctatcg gtgaaagctt ggatcaagca 1020 

gctactgtat aa 1032 

<210> 592 
<211> 216 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 592 

Met Asn lie Ala Val lie Gly Leu Gly His Val Gly Leu Ala Tyr Ala 



Leu Leu Phe Ala Ser Lys Tyr Lys Val Val Ala Tyr Asp He Asp Ser 
20 25 30 

Val Lys He Asn Asn Leu Lys Lys Gly He Leu Pro Ser Lys Asn Glu 
35 40 45 

Glu Leu Met Lys Phe Phe Cys Glu Asn Asn Leu Asn He Thr Phe Phe 
50 55 60 

Asp Thr Phe Ser Glu He Lys Asn Asn He Asp Tyr Tyr He He Ala 
65 70 75 80 

Leu Pro Thr Asp Tyr Asp Glu Lys He Gly Ser Phe Asn Thr Tyr Glu 
85 90 95 
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lie Glu Gin Thr Val Ser Lys lie Leu Arg Val Lys Pro Asn Gly Lys 
100 105 110 



lie lie Leu Lys Ser Thr Val Pro lie Gly Phe Ser Asn Lys Leu Lys 
115 120 125 



Arg Leu Phe Asp Thr Lys Asn lie lie . Phe Val Pro Glu Phe Leu Arg 
130 135 140 



Glu Gly Cys Ser He Tyr Asp Asn Leu Tyr Pro Ser Arg He Val Val 
145 150 155 160 



Gly Asp Glu Thr Val Glu Gly Arg Lys He Ala Glu Leu Phe Leu Ser 
165 170 175 . 



He Ser Thr His Ser Thr Ala Asn He Lys Asn Val Met Leu Val Ser 
180 185 190 



Pro Thr Glu Ala Glu Ala He Lys Leu Phe Ser Asn Thr Phe Leu Ala 
195 200 , 205 



Leu Arg Val Ala Phe Leu Met Asn 
210 215 



<210> 593 
<211> 234 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 593 , 

Met Val Leu Arg Gly Val Pro Met Ser Gin He Asp Leu Gin Lys Leu 
15 10 15 



Thr Lys Lys Asn Gin Glu Phe Val His lie Ala Thr Gin Gin Phe He 
20 25 30 



Lys Asp Gly Lys Thr Asp Ala Glu He Gin Thr He Phe Glu Glu Val 
35 40 45 



He Pro Gin He Leu Glu Glu Gin Ser Lys Gly Thr Thr Ala Arg Ser 
50 55 . 60 
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Leu Tyr Gly Ala Pro Thr His Trp Ala His Ser Phe Thr Val Lys Glu 
65 70 75 80 



Gin Tyr Glu Lys Glu His Pro Lys Glu Asn Asp Asp Pro Lys Leu Met 
85 90 95 



lie Met Asp Ser Ala Leu Phe lie Thr Ser Leu Phe Ala Leu Val Ser 
100 105 110 



Ala Leu Thr Thr Phe Phe Ala Ala . Asp Gin Ala Phe Gly Tyr Gly Leu 
115 120 125 



lie Thr Leu Leu Leu Val Gly Leu Val Gly Gly Phe Ala Phe Tyr Leu 
130 135 140 



Met Tyr Tyr Phe Val Tyr Gin Tyr Tyr Gly Pro Asp Met Asp Arg Ser 
145 150 155 160 



Gin Arg Pro Pro Phe Trp Lys Ser Val Leu Val He Leu Ala Ser Met 
165 170 175 



Phe Leu Trp Leu Leu Val Phe Phe Ala Thr Ser Phe Leu Pro Ala Ser 
180 185 190 



Leu Asn Pro Val Leu Asp Pro Leu Pro Leu Ala He He Gly Ala Ala 
195 200 205 



Leu Leu Ala Leu Arg Phe Tyr Leu Lys Lys Arg Leu Asn He Arg Ser 
210 215 220 



Ala Ser Ala Gly Pro Thr Arg Tyr Gin Glu 
225 230 



<210> 594 
<211> 314 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 594. 

Met Lys Gin Val Phe Leu Ser Thr Thr Thr Glu Phe Lys Glu He Asp 
15 10 15 



-657- 



WO 02/083855 



PCT/US02/11524 



Thr Leu Glu Pro Gly Thr Trp He Asn Leu Val Asn Pro Thr Gin Asn 
20 25 30 



Glu Ser Leu Glu He Ala Asn Thr Phe Asp He Asp He Ala Asp Leu 
35 40 ^ 45 



Arg Ala Pro Leu Asp Ala Glu Glu Met Ser Arg He Thr He Glu Asp 
50 55 60 



Glu Tyr Thr Leu He He Val Asp Val Pro Val Thr Glu Glu Arg Asn 
65 70 75 80 



Asn Arg Thr Tyr Tyr Val Thr He Pro Leu Gly He He He Thr Glu 
85 90 95 



Glu Thr He He Thr Thr Cys Leu Glu Pro Leu Pro Val Leu Asp Val 
100 105 110 



Phe He Asn Arg Arg Leu Arg Asn Phe Tyr Thr Phe Met Arg Ser Arg 
115 120 125 



Phe He Phe Gin He Leu Tyr Arg Asn Ala Glu Leu Tyr Leu Thr Ala 
130 135 140 



Leu Arg Ser He Asp Arg Lys Ser Glu Gin He Glu Ser Gin Leu His 
145 150 155 160 



Gin Ser Thr Arg Asn Glu Glu Leu He Glu Leu Met Glu Leu Glu Lys 
165 170 175 



Thr He Val Tyr Phe Lys Ala Ser Leu Lys Thr Asn Glu Arg Val He 
180 185 190 



Lys Lys Leu Thr Ser Ser Thr Ser Asn He Lys Lys Tyr Leu Glu Asp 
195 200 ~* " 205 



Glu Asp Leu Leu Glu Asp Thr Leu He Glu Thr Gin Gin Ala He Glu 
210 215 220 



Met Ala Asp He Tyr Gly Asn Val Leu His Ser Met Thr Glu Thr Phe 
225 230 235 240 
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Ala Ser lie He Ser Asn Asn Gin Asn Asn He Met Lys Thr Leu Ala 
245 250 255 



Leu Val Thr He Val Met Ser He Pro Thr Met Val Phe Ser Ala Tyr 
260 265 270 



Gly Met Asn Phe Lys Asp Asn Glu He Pro Leu Asn Gly Glu Pro Asn 
275 280 285 



Ala Phe Trp Leu He Val Phe He Ala Phe Ala Met Ser Val Ser Leu 
290 295 300 



Thr Leu Tyr Leu He His Lys Lys Trp Phe 
305 310 



<210> 595 
<211> 102 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 595 

Met Ala Asn Lys Lys He Arg He Arg Leu Lys Ala Tyr Glu His Arg 
15 10 15 



Thr Leu Asp Thr Ala Ala Ala Lys He Val Glu Ser Ala Thr Arg Thr 
20 25 30 



Gly Ala Gin Val Ala Gly Pro He Pro Leu Pro Thr Glu Arg Ser Leu 
35 40 45 



Tyr Thr He He Arg Ala Thr His Lys Tyr Lys Asp Ser Arg Glu Gin 
50 55 60 



Phe Glu Met Arg Thr His Lys Arg Leu He Asp He Val Asn Pro Thr 
65 70 75 80 



Gin Lys Thr Val Asp Ala Leu Met Lys Leu Asp Leu Pro Ser Gly Val 
85 90 95 



Asn Val Glu He Lys Leu 
100 
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<210> 596 

<211> 208 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 596 

Met Thr Lys Gly lie Leu Gly Lys Lys Val Gly Met Thr Gin lie Phe 
1 5 10 15 



Thr Glu Ala Gly Glu Leu He Pro Val Thr Val He Glu Ala Thr Pro 
20 25 30 



Asn Val Val Leu Gin Val Lys Thr Val Glu Thr Asp Gly Tyr Asn Ala 
35 40 45 



lie Gin Val Gly Phe Asp Asp Lys Arg Glu Val Leu Ser Asn Lys Pro 
50 55 60 



Ala Lys Gly His Val Ala Lys Ala Asn Thr Ala Pro Lys Arg Phe He 
65 70 75 80 



Arg Glu Phe Lys Asn Val Glu Gly Leu Glu Val Gly Ala Glu He Thr 
85 90 95 ; 



Val Glu Thr Phe Ala Ala Gly Asp Val Val Asp Val Thr Gly Thr Ser 
100 105 110 



Lys Gly Lys Gly Phe Gin Gly Val He Lys Arg His Gly Gin Ser Arg 
115 120 125 



Gly Pro Met Ala His Gly Ser Arg Tyr His Arg Arg Pro Gly Ser Met 
130 135 140 



Gly Pro Val Ala Pro Asn Arg Val Phe Lys Gly Lys Asn Leu Ala Gly 
145 150 155 160 



Arg Met Gly Gly Asp Arg Val Thr He Gin Asn Leu Glu Val Val Gin 
165 170 * 175 



Val Val Pro Glu Lys Asn Val He Leu He Lys Gly Asn Val Pro Gly 
180 185 190 
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Ala Lys Lys Ser Leu lie Thr lie Lys Ser Ala Val Lys Ala Gly Lys 
195 200 205 



<210> 597 

<211> 207 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 597 

Met Ala Asn Val Thr Leu Phe Asp Gin Thr Gly Lys Glu Ala Gly Gin 
1 5 10 15 



Val Val Leu Ser Asp Ala Val Phe Gly lie Glu Pro Asn Glu Ser Val 
20 25 30 



Val Phe Asp Val lie He Ser Gin Arg Ala Ser Leu Arg Gin Gly Thr 
35 40 45 



His Ala Val Lys Asn Arg Ser Ala Val Ser Gly Gly Gly Arg Lys Pro 
50 55 60 



Trp Arg Gin Lys Gly Thr Gly Arg Ala Arg Gin Gly Ser He Arg Ser 
65 70 ■ , 75 80 



Pro Gin Trp Arg Gly Gly Gly Val Val Phe Gly Pro Thr Pro Arg Ser 
85 90 95 



Tyr Gly Tyr Lys Leu Pro Gin Lys Val Arg Arg Leu Ala Leu Lys Ser 
100 105 110 



Val Tyr Ser Glu Lys Val Ala Glu Asn Lys Phe Val Ala Val Asp Ala 
115 120 ' 125 



Leu Ser Phe Thr Ala Pro Lys Thr Ala Glu Phe Ala Lys Val Leu Ala 
130 135 140 



Ala Leu Ser He Asp Ser Lys Val Leu Val He Leu Glu Glu Gly Asn 
145 150 155 160 



Glu Phe Ala Ala Leu Ser Ala Arg Asn Leu Pro Asn Val Lys Val Ala 
165 170 175 
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Thr Ala Thr Thr Ala Ser Val Leu Asp He Ala Asn Ser Asp Lys Leu 
180 185 190 



Leu Val Thr Gin Ala Ala He Ser Lys He Glu Glu Val Leu Ala 
195 200 205 



<210> 598 
<211> 98 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 598 

Met Asn Leu Tyr Asp Val He Lys Lys Pro Val He Thr Glu Ser Ser 
15 10 15 



Met Ala Gin Leu Glu Ala Gly Lys Tyr Val Phe Glu Val Asp Thr Arg 
20 25 30 



Ala His Lys Leu Leu He Lys Gin Ala Val Glu Ala Ala Phe Glu Gly 
35 40 45 



Val Lys Val Ala Asn Val Asn Thr He Asn Val Lys Pro Lys Ala Lys 
50 55 60 



Arg Val Gly Arg Tyr Thr Gly Phe Thr Asn Lys Thr Lys Lys Ala He 
65 70 75 80 



He Thr Leu Thr Ala Asp Ser Lys Ala He Glu Leu Phe Ala Ala Glu 
85 90 95 



Ala Glu 



<210> 599 
<211> 277 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 599 

Met Gly He Arg Val Tyr Lys Pro Thr Thr Asn Gly Arg Arg Asn Met 
15 10 15 
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Thr Ser Leu Asp Phe Ala Glu lie Thr Thr Ser Thr Pro Glu Lys Ser 
20 25 30 

Leu Leu Val Ala Leu Lys Ser Lys Ala Gly Arg Asn Asn Asn Gly Arg 
35 40 45 

He Thr Val Arg His Gin Gly Gly Gly His Lys Arg Phe Tyr Arg Leu 
50 55 60 



Val Asp Phe Lys Arg Asn Lys Asp Asn Val Glu Ala Val Val Lys Thr 
65 70 75 " 80 



He Glu Tyr Asp Pro Asn Arg Ser Ala Asn He Ala Leu Val His Tyr 
85 90 95 



Thr Asp Gly Val Lys Ala Tyr He He Ala. Pro Lys Gly Leu Glu Val 
100 105 110 



Gly Gin Arg He Val Ser Gly Pro Glu Ala Asp He Lys Val Gly Asn 
115 120 125 



Ala Leu Pro Leu Ala Asn He Pro Val Gly Thr Leu He His Asn He 
130 135 140 



Glu Leu Lys Pro Gly Arg Gly Gly Glu Leu Val Arg Ala Ala Gly Ala 
145 150 155 ~~ 160 



Ser Ala Gin Val Leu Gly Ser Glu Gly Lys Tyr Val Leu Val Arg Leu 
165 170 175 



Gin Ser Gly Glu Val Arg Met He Leu Gly Thr Cys Arg Ala Thr Val 
180 185 190 



Gly Val Val Gly Asn Glu Gin His Gly Leu Val Asn Leu Gly Lys Ala 
195 200 205 



Gly Arg Ser Arg Trp Lys Gly He Arg Pro Thr Val Arg Gly Ser Val 
210 215 220 



Met Asn Pro Asn Asp His Pro His Gly Gly Gly Glu Gly Lys Ala Pro 
225 230 235 ~ " 240 
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Val Gly Arg Lys Ala Pro Ser Thr Pro Trp Gly Lys Pro Ala Leu Gly 
245 250. 255 



Leu Lys Thr Arg Asn Lys Lys Ala Lys Ser Asp Lys Leu lie Val Arg 
260 265 270 



Arg Arg Asn Glu Lys 
275 



<210> 600 
<211> 93 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 600 

Met Gly Arg Ser Leu Lys Lys Gly Pro Phe Val Asp Glu His Leu Met 
15 10 15 



Lys Lys Val Glu Ala Gin Ala Asn Asp Glu Lys Lys Lys Val lie Lys 
20 25 30 



Thr Trp Ser Arg Arg Ser Thr He Phe Pro Ser Phe lie Gly Tyr Thr 
35 40 45 



He Ala Val Tyr Asp Gly Arg Lys His Val Pro Val Tyr He Gin Glu 
50 55 60 



Asp Met Val Gly His Lys Leu Gly Glu Phe Ala Pro Thr Arg Thr Tyr 
65 70 75 80 



Lys Gly His Ala Ala Asp Asp Lys Lys Thr Arg Arg Lys 
85 90 



<210> 601 
<211> 114 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 601 

Met Ala Glu He Thr Ser Ala Lys Ala Met Ala Arg Thr Val Arg Val 
15 10 15 
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Ser Pro Arg Lys Ser Arg Leu Val Leu Asp Asn lie Arg Gly Lys Ser 
20 25 30 



Val Ala Asp Ala lie Ala He Leu Thr Phe Thr Pro Asn Lys Ala Ala 
35 40 45 



Glu lie He Leu Lys Val Leu Asn Ser Ala Val Ala Asn Ala Glu Asn 
50 55 60 



Asn Phe Gly Leu Asp Lys Ala Asn Leu Val Val Ser Glu Ala Phe Ala 
65 70 75 80 



Asn Glu Gly Pro Thr Met Lys Arg Phe Arg Pro Arg Ala Lys Gly Ser 
85 90 95 



Ala Ser Pro He Asn Lys Arg Thr Ala His He Thr Val Ala Val Ala 
100 105 110 



Glu Lys 



<210> 602 
<211> 217 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 602 

Met Gly Gin Lys Val His Pro He Gly Met Arg Val Gly He He Arg 
15. 10 15 



Asp Trp Asp Ala Lys Trp Tyr Ala Glu Lys Glu Tyr Ala Asp Tyr Leu 
20 25 30 



His Glu Asp Leu Ala He Arg Lys Phe Val Gin Lys Glu Leu Ala Asp 
35 40 45 



Ala Ala Val Ser Thr lie Glu He Glu Arg Ala Val Asn Lys Val Asn 
50 55 60 



Val Ser Leu His Thr Ala Lys Pro Gly Met Val He Gly Lys Gly Gly 
65 70 75 80 
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Ala Asn Val Asp Ala Leu Arg Ala Lys Leu Asn Lys Leu Thr Gly Lys 
85 90 95 



Gin Val His lie Asn lie He Glu He Lys Gin Pro Asp Leu Asp Ala 
100 105 110 



His Leu Val Gly Glu Gly He Ala Arg Gin Leu Glu Gin Arg Val Ala 
115 120 125 



Phe Arg Arg Ala Gin Lys Gin Ala He Gin Arg Ala Met Arg Ala Gly 
130 135 140 



Ala Lys Gly He Lys Thr Gin Val Ser Gly Arg Leu Asn Gly Ala Asp 
145 i50 155 160 



He Ala Arg Ala Glu Gly Tyr Ser Glu Gly Thr Val Pro Leu His Thr 
165 170 175 



Leu Arg Ala Asp He Asp Tyr Ala Trp Glu Glu Ala Asp Thr Thr Tyr 
180 185 190 



Gly Lys Leu Gly Val Lys Val Trp He Tyr Arg Gly Glu Val Leu Pro 
195 200 205 



Ala Arg Lys Asn Thr Lys Gly Gly Lys 
210 215 



<210> 603 

<211> 122 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 603 

Met He Gin Thr Glu Thr Arg Leu Lys Val Ala Asp Asn Ser Gly Ala 
1 5 10 15 



Arg Glu He Leu Thr He Lys Val Leu Gly Gly Ser Gly Arg Lys Phe 
20 25 30 



Ala Asn He Gly Asp Val He Val Ala Ser Val Lys Gin Ala Thr Pro 
35 40. 45 
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Gly Gly Ala Val Lys Lys Gly Asp Val Val Lys Ala Val lie Val Arg 
50 55 60 



Thr Lys Ser Gly Ala Arg Arg Ala Asp Gly Ser Tyr lie Lys Phe Asp 
65 70 75 80 



Glu Asn Ala Ala Val lie lie Arg Glu Asp Lys Thr Pro Arg Gly Thr 
85 90 95 



Arg lie Phe Gly Pro Val Ala Arg Glu Leu Arg Glu Gly Gly Phe Met 
100 105 110 



Lys lie Val Ser Leu Ala Pro Glu Val Leu 
115 120 



<210> 604 
<211> 101 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 604 

Met Phe Val Lys Lys Gly Asp Lys Val Arg Val He Ala Gly Lys Asp 
15 10 15 



Lys Gly Thr Glu Ala Val Val Leu Thr Ala Leu Pro Lys Val Asn Lys 
20 25 30 



Val He Val Glu Gly Val Asn He Val Lys Lys His Gin Arg Pro Thr 
35 40 45 



Asn Glu Leu Pro Gin Gly Gly He He Glu Lys Glu Ala Ala He His 
50 55 60 



Val Ser Asn Val Gin Val Leu Asp Lys Asn Gly Val Ala Gly Arg Val 
65 70 75 80 



Gly Tyr Lys Phe Val Asp Gly Lys Lys Val Arg Tyr Asn Lys Lys Ser 
85 90 95 



Gly Glu Val Leu Asp 
100 
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<210> 605 

<211> 180 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 605 

Met Ala Asn Arg Leu Lys Glu Lys Tyr Leu Asn Glu Val Val Pro Ala 
1 5 10 15 



Leu Thr Glu Gin Phe Asn Tyr Ser Ser Val Met Ala Val Pro Lys Val 
20 25 30 



Asp Lys lie Val Leu Asn Met Gly Val Gly Glu Ala Val Ser Asn Ala 
35 40 45 



Lys Ser Leu Glu Lys Ala Ala Glu Glu Leu Ala Leu lie Ser Gly Gin 
50 55 60 



Lys Pro Leu lie Thr Lys Ala Lys Lys Ser lie Ala Gly Phe Arg Leu 
65 70 75 80 



Arg Glu Gly Val Ala lie Gly Ala Lys Val Thr Leu Arg Gly Glu Arg 
85 90 95 



Met Tyr Glu Phe Leu Asp Lys Leu Val Ser Val Ser Leu Pro Arg Val 
100 105 110 



Arg Asp Phe His Gly Val Pro Thr Lys Ser Phe Asp Gly Arg Gly Asn- 
115 120 125 



Tyr Thr Leu Gly Val Lys Glu Gin Leu lie Phe Pro Glu lie Asn Phe 
130 135 140 



Asp Asp Val Asp Lys Thr Arg Gly Leu Asp He Val He Val Thr Thr 
145 150 155 160 



Ala Asn Thr Asp Glu Glu Ser Arg Ala Leu Leu Thr Gly Leu Gly Met 
165 170 175 



Pro Phe Ala Lys 
180 
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<210> 606 
<211> 132 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 606 

Met Val Met Thr Asp Pro lie Ala Asp Phe Leu Thr Arg lie Arg Asn 
15 10 15 



Ala Asn Gin Ala Lys His Glu Val Leu Glu Val Pro Ala Ser Asn lie 
20 25 30 



Lys Lys Gly He Ala Glu He Leu Lys Arg Glu Gly Phe Val Lys Asn 
35 40 45 



Val Glu He He Glu Asp Asp Lys Gin Gly Val He Arg Val Phe Leu 
50 55 60 



Lys Tyr Gly Pro Asn Gly Glu Lys Val He Thr Asn Leu Lys Arg Val 
65 70 75 80 



Ser Lys Pro Gly Leu Arg Val Tyr Lys Lys Arg Glu Asp Leu Pro Lys 
85 90 95 



Val Leu Asn Gly Leu Gly He Ala He Leu Ser Thr Ser Glu Gly Leu 
100 105 110 



Leu Thr Asp Lys Glu Ala Arg Gin Lys Asn Val Gly Gly Glu Val He 
115 120 125 



Ala Tyr Val Trp 

.130 



<210> 607 
<211> 178 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 607 

Met Ser Arg He Gly Asn Lys Val He Val Leu Pro Ala Gly Val Glu 
15 10 15 



»669- 



WO 02/083855 PCT/US02/1 1524 



Leu Ala Asn Asn Asp Asn Val Val Thr Val Lys Gly Ser Lys Gly Glu 
20 25 30 



Leu Thr Arg Glu Phe Ser Lys Asp He Glu He Arg Val Glu Gly Thr 
35 40 45 



Glu He Thr Leu His Arg Pro Asn Asp Ser Lys Glu Met Lys Thr He 
50 55 60 



His Gly Thr Thr Arg Ala Leu Leu Asn Asn Met Val Val Gly Val Ser 
65 70 75 80 



Glu Gly Phe Lys Lys Glu Leu Glu Met Arg Gly Val Gly Tyr Arg Ala 
85 90 ^ 95 



Gin Leu Gin Gly Ser Lys Leu Val Leu Ala Val Gly Lys Ser His Pro 
100 105 110 



Asp Glu Val Glu Ala Pro Glu Gly He Thr Phe Glu Leu Pro Asn Pro 
115 120 125 



Thr Thr He Val Val Ser Gly He Ser Lys Glu Val Val Gly Gin Thr 
130 135 140 



Ala Ala Tyr Val Arg Ser Leu Arg Ser Pro Glu Pro Tyr Lys Gly Lys 
145 150 155 160 



Gly He Arg Tyr Val Gly Glu Phe Val Arg Arg Lys Glu Gly Lys Thr 
165 170 175 



Gly Lys 



<210> 608 

<211> 118 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 608 

Met He Ser Lys Pro Asp Lys Asn Lys Leu Arg Gin Lys Arg His Arg 
1 5 10 15 
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Arg Val Arg Gly Lys Leu Ser Gly Thr Ala Asp Arg Pro Arg Leu Asn 
20 25 30 



Val Phe Arg Ser Asn Thr Gly lie Tyr Ala Gin Val lie Asp Asp Val 
35 40 45 



Ala Gly Val Thr Leu Ala Ser Ala Ser Thr Leu Asp Lys Glu Val Ser 
50 55 60 



Lys Gly Thr Lys Thr Glu Gin Ala Val Ala Val Gly Lys Leu Val Ala 
65 70 75 80 



Glu Arg Ala Asn Ala Lys Gly He Ser Glu Val Val Phe Asp Arg Gly 
85 90 95 



Gly Tyr Leu Tyr His Gly Arg Val Lys Ala Leu Ala Asp Ala Ala Arg 
100 105 110 



Glu Asn Gly Leu Lys Phe 
115 



<210> 609 

<211> 164 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 609 

Met Ala Phe Lys Asp Asn Ala Val Glu Leu Glu Glu Arg Val Val Ala 
1 5 10 15 



Val Asn Arg Val Thr Lys Val Val Lys Gly Gly Arg Arg Leu Arg Phe 
20 25 30 



Ala Ala Leu Val Val Val Gly Asp His Asn Gly Arg Val Gly Phe Gly 
35 40 45 



Thr Gly Lys Ala Gin Glu Val Pro Glu Ala He Arg Lys Ala Val Asp 
50 55 60 



Asp Ala Lys Lys Asn Leu He Glu Val Pro Met Val Gly Thr Thr He 
65 70 75 80 
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Pro His Glu Val Leu Ser Glu Phe Gly Gly Ala Lys Val Leu Leu Lys 
85 90 95 



Pro Ala Val Glu Gly Ser Gly Val Ala Ala Gly Gly Ala Val Arg Ala 
100 105 110 



Val Val Glu Leu Ala Gly Val Ala Asp lie Thr Ser Lys Ser Leu Gly 
115 120 125 



Ser Asn Thr Pro lie Asn lie Val Arg Ala Thr Val Glu Gly Leu Lys 
130 135 140 



Gin Leu Lys Arg Ala Glu Glu He Ala Ala Leu Arg Gly He Ser Val 
145 150 155 160 



Ser Asp Leu Ala 



610 
146 
PRT 

Streptococcus pneumoniae 
<400> 610 

Met Lys Leu His Glu Leu Lys Pro Ala Glu Gly Ser Arg Lys Val Arg 
15 10 15 



<210> 
<211> 
<212> 
<213> 



Asn Arg Val Gly Arg Gly Thr Ser Ser Gly Asn Gly Lys Thr Ser Gly 
20 25 30 

Arg Gly Gin Lys Gly Gin Lys Ala Arg Ser Gly Gly Gly Val Arg Leu 
35 40 45 



Gly Phe Glu Gly Gly Gin Thr Pro Leu Phe Arg Arg Leu Pro Lys Arg 
50 55 60 



Gly Phe Thr Asn He Asn Ala Lys Glu Tyr Ala He Val Asn Leu Asp 
65 70 75 80 



Gin Leu Asn Val Phe Glu Asp Gly Ala Glu Val Thr Pro Val Val Leu 
85 90 95 
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He Glu Ala Gly He Val Lys Ala Glu Lys Ser Gly He Lys He Leu 
100 105 110 



Gly Asn Gly Glu Leu Thr Lys Lys Leu Thr Val Lys Ala Ala Lys Phe 
115 120 125 



Ser Lys Ser Ala Glu Glu Ala He Thr Ala Lys Gly Gly Ser Val Glu 
130 135 140 



Val He 
145 



<210> 611 

<211> 436 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 611 

Met Phe Phe Lys Leu Leu Arg Glu Ala Leu Lys Val Lys Gin Val Arg 
1 5 10 15 



Ser Lys He Leu Phe Thr He .Phe He Val Leu Val Phe Arg He Gly 
20 25 30 



Thr Ser He Thr Val Pro Gly Val Asn Ala Asn Ser Leu Asn Ala Leu 
35 40 45 



Ser Gly Leu Ser Phe Leu Asn Met Leu Ser Leu Val Ser Gly Asn Ala 
50 55 60 



Leu Lys Asn Phe Ser He Phe Ala Leu Gly Val Ser Pro Tyr He Thr 
65 70 75 80 



Ala Ser He Val Val Gin Leu Leu Gin Met Asp He Leu Pro Lys Phe 
85 90 95 



Val Glu Trp Gly Lys Gin Gly Glu Val Gly Arg Arg Lys Leu Asn Gin 
100 105 110 



Ala Thr Arg Tyr He Ala Leu Val Leu Ala Phe Val Gin Ser He Gly 
115 120 125 
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He Thr Ala Gly Phe Asn Thr Leu Ala Gly Ala Gin Leu lie Lys Thr 
130 135 140 



Ala Leu Thr Pro Gin Val Phe Leu Thr He Gly He He Leu Thr Ala 
145 150 155 160 



Gly Ser Met He Val Thr Trp Leu Gly Glu Gin He Thr Asp Lys Gly 
165 170 175 



Tyr Gly Asn Gly Val Ser Met He He Phe Ala Gly He Val Ser Ser 
180 185 190 



He Pro Glu Met He Gin Gly He Tyr Val Asp Tyr Phe Val Asn Val 
195 200 205 



Pro Ser Ser Arg He Thr Ser Ser lie He Phe Val He He Leu He 
210 215 220 



He Thr Val Leu Leu He He Tyr Phe Thr Thr Tyr Val Gin Gin Ala 
225 230 235 240 



Glu Tyr Lys He Pro He Gin Tyr Thr Lys Val Ala Gin Gly Ala Pro 
245 250 255 



Ser Ser Ser Tyr Leu Pro Leu Lys Val Asn Pro Ala Gly Val He Pro 
260 265 270 



Val He Phe Ala Ser Ser He Thr Ala Ala Pro Ala Ala He Leu Gin 
275 280 285 



Phe Leu Ser Ala Thr Gly His Asp Trp Ala Trp Val Arg Val Ala Gin 
290 295 300 



Glu Met Leu Ala Thr Thr Ser Pro Thr Gly He Ala Met Tyr Ala Leu 
305 310 315 320 



Leu He He Leu Phe Thr Phe Phe Tyr Thr Phe Val Gin He Asn Pro 
325 330 335 



Glu Lys Ala Ala Glu Ser Leu Gin Lys Ser Gly Ala Tyr He His Gly 
340 345 350 
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Val Arg Pro Gly Lys Gly Thr Glu Glu Tyr Met Ser Lys Leu Leu Arg 
355 360 365 



Arg Leu Ala Thr Val Gly Ser Leu Phe Leu Gly Val He Ser He Leu 
370 375 380 



Pro He Ala Ala Lys Asp Val Phe Gly Leu Ser Asp Val Val Ala Phe 
385 390 395 400 



Gly Gly Thr Ser Leu Leu He He He Ser Thr Gly He Glu Gly He 
405 410 415 



Lys Gin Leu Glu Gly Tyr Leu Leu Lys Arg Lys Tyr Val Gly Phe Met 
420 425 430 



Asp Arg Thr Glu 
435 



<210> 612 

<211> 212 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 612 

Met Asn Leu Leu He Met Gly Leu Pro Gly Ala Gly Lys Gly Thr Gin 
1 5 10 15 



Ala Ala Lys He Val Glu Gin Phe His Val Ala His He Ser Thr Gly 
20 25 30 



Asp Met Phe Arg Ala Ala Met Ala Asn Gin Thr Glu Met Gly Val Leu 
35 40 45 



Ala Lys Ser Tyr He Asp Lys Gly Glu Leu Val Pro Asp Glu Val Thr 
50 ; 55 * 60 



Asn Gly He Val Lys Glu Arg Leu Ser Gin Asp Asp He Lys Glu Thr 
65 70 75 80 



Gly Phe Leu Leu Asp Gly Tyr Pro Arg Thr He Glu Gin Ala His Ala 
85 90 95 
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Leu Asp Lys Thr Leu Ala Glu Leu Gly lie Glu Leu Glu Gly Val He 
100 105 110 



Asn He Glu Val Asn Pro Asp Ser Leu Leu Glu Arg Leu Ser Gly Arg 
115 120 125 



He He His Arg Val Thr Gly Glu Thr Phe His Lys Val Phe Asn Pro 
130 135 140 



Pro Val Asp Tyr Lys Glu Glu Asp Tyr Tyr Gin Arg Glu Asp Asp Lys 
145 150 155 160 



Pro Glu Thr Val Lys Arg Arg Leu Asp Val Asn He Ala Gin Gly Glu 
165 170 175 



Pro He He Ala His Tyr Arg Ala Lys Gly Leu Val His Asp He Glu 
180 185 190 



Gly Asn Gin Asp He Asn Asp Val Phe Ser Asp He Glu Lys Val Leu 
195 200 205 



Thr Asn Leu Lys 
210 



<210> 613 
<211> 121 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 613 

Met Ala Arg He Ala Gly Val Asp He Pro Asn Asp Lys Arg Val Val 
15 10 15 



He Ser Leu Thr Tyr Val Tyr Gly He Gly Leu Ala Thr Ser Lys Lys 
20 25 30 

He Leu Ala Ala Ala Gly He Ser Glu Asp Val Arg Val Arg Asp Leu 
35 40 45 

Thr Ser Asp Gin Glu Asp Ala He Arg Arg Glu Val Asp Ala He Lys 
50 55 60 
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Val Glu Gly Asp Leu Arg Arg Glu Val Asn Leu Asn He Lys Arg Leu 
65 70 75 80 



Met Glu He Gly Ser Tyr Arg Gly He Arg His Arg Arg Gly Leu Pro 
85 90 95 



Val Arg Gly Gin Asn Thr Lys Asn Asn Ala Arg Thr Arg Lys Gly Lys 
100 105 110 



Ala Val Ala He Ala Gly Lys Lys Lys 
115 120 



<210> 614 

<211> 127 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 614 

Met Ala Lys Pro Thr Arg Lys Arg Arg Val Lys Lys Asn He Glu Ser 
1 , 5 10 15 



Gly He Ala His He His Ala Thr Phe Asn Asn Thr He Val Met He 
20 25 30 



Thr Asp Val His Gly Asn Ala He Ala Trp Ser Ser Ala Gly Ala Leu 
35 40 45 



Gly Phe Lys Gly Ser Arg Lys Ser Thr Pro Phe Ala Ala Gin Met Ala 
50 55 60 



Ser Glu Ala Ala Ala Lys Ser Ala Gin Glu His Gly Leu Lys Ser Val 
65 70 75 80 



Glu Val Thr Val Lys Gly Pro Gly Ser Gly Arg Glu Ser Ala He Arg 
85 90 95 



Ala Leu Ala Ala Ala Gly Leu Glu Val Thr Ala He Arg Asp Val Thr 
100 105 110 



Pro Val Pro His Asn Gly Ala Arg Pro Pro Lys Arg Arg Arg Val 
115 120 125 
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<210> 615 

<211> 128 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 615 

Met Ala Tyr Arg Lys Leu Gly Arg Thr Ser Ser Gin Arg Lys Ala Met 
1 5 10 15 



Leu Arg Asp Leu Thr Thr Asp Leu Leu He Asn Glu Ser He Val Thr 
20 25 30 



Thr Glu Ala Arg Ala Lys Glu He Arg Lys Thr Val Glu Lys Met He 
35 40 45 



Thr Leu Gly Lys Arg Gly Asp Leu His Ala Arg Arg Gin Ala Ala Ala 
50 55 60 



Phe Val Arg Asn Glu He Ala Ser Glu Asn Tyr Asp Glu Ala Thr Asp 
65 70 75 80 



Lys Tyr Thr Ser Thr Thr Ala Leu Gin Lys Leu Phe Ser Glu He Ala 
85 90 95 



Pro Arg Tyr Ala Glu Arg Asn Gly Gly Tyr Thr Arg He Leu Lys Thr 
100 105 110 



Glu Ser Arg Arg Gly Asp Ala Ala Pro Met Ala He He Glu Leu Val 
115 120 125 



<210> 616 
<211> 137 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 616 

Met Pro Thr He Asn Gin Leu Val Arg Lys Pro Arg Lys Ser Lys Val 
15 10 15 



Glu Lys Ser Lys Ser Pro Ala Leu Asn Val Gly Tyr Asn Ser His Lys 
20 25 30 
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Lys Val Gin Thr Asn Val Ser Ser Pro Gin Lys Arg Gly Val Ala Thr 
35 40 45 



Arg Val Gly Thr Met Thr Pro Lys Lys Pro Asn Ser Ala Leu Arg Lys 
50 55 60 



Phe Ala Arg Val Arg Leu Ser Asn Leu lie Glu Val Thr Ala Tyr He 
65 70 75 80 



Pro Gly He Gly His Asn Leu Gin Glu His Ser Val Val Leu Leu Arg 
85 90 95 



Gly Gly Arg Val Lys Asp Leu Pro Gly Val Arg Tyr His lie Val Arg 
100 105 110 



Gly Ala Leu Asp Thr Ala Gly Val Asn Asp Arg Lys Gin Gly Arg Ser 
115 120 125 



Lys Tyr Gly Thr Lys Arg Pro Lys Ala 
130 135 



<210> 617 
<211> 156 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 617 

Met Ser Arg Lys Asn Arg Ala Pro Lys Arg Asp Val Leu Pro Asp Pro 
15 10 15 



Leu Tyr Asn Ser Gin Leu Val Thr Arg Leu He Asn Arg Val Met Leu 
20 25 30 



Asp Gly Lys Arg Gly Thr Ala Ala Ser He Val Tyr Gly Ala Phe Glu 
35 40 45 



Gin He Lys Glu Ala Thr Gly Asn Asp Ala Leu Glu Val Phe Glu Thr 
50 55 60 



Ala Met Glu Asn He Met Pro Val Leu Glu Val Arg Ala Arg Arg Val 
65 70 75 80 
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Gly Gly Ser Asn Tyr Gin Val Pro Val Lys Val Arg Pro Glu Arg Arg 
85 90 95 



Thr Thr Leu Gly Leu Arg Trp Leu Val Thr lie Ala Arg Leu Arg Gly 
100 105 110 



Glu His Thr Met Gin Asp Arg Leu Ala Lys Glu lie Leu Asp Ala Ala 
115 120 125 



Asn Asn Thr Gly Ala Ala Val Lys Lys Arg Glu Asp Thr His Arg Met 
130 135 140 



Ala Glu Ala Asn Arg Ala Phe Ala His Phe Arg Trp 
145 150 155 



<210> 618 

<211> 303 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 618 

Met Thr Glu Lys Leu Gin Leu Thr Lys Ser Asp Arg Lys Lys Val Trp 
1 5 10 15 



Trp Arg Ser Thr Phe Leu Gin Gly Ser Trp Asn Phe Glu Arg Met Gin 
20 25 30 



Asn Leu Gly Trp Ala Tyr Thr Leu lie Pro Ala He Lys Lys Leu Tyr 
35 40 45 



Thr Lys Lys Glu Asp Gin He Ala Ala Leu Glu Arg His Leu Glu Phe 
50 55 60 



Phe Asn Thr His Pro Tyr Val Ala Ala Pro Val Met Gly Val Thr Leu 
65 70 75 80 



Ala Leu Glu Glu Glu Arg Ala Asn Gly Val Glu He Asp Asp Ala Ala 
85 90 95 



He Gin Gly Val Lys lie Gly Met Met Gly Pro Leu Ala Gly He Gly 
100 105 HO 
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Asp Pro Val Phe Trp Phe Thr Val Arg Pro He Leu Gly Ser Leu Gly 
115 120 125 



Ala Ser Leu Ala Leu Thr Gly Asn He Leu Gly Pro Leu Leu Phe Phe 
130 135 140 



Val Ala Trp Asn Leu He Arg Met Ser Phe Leu Trp Tyr Val Gin Glu 
145 150 155 160 



He Gly Tyr Lys Ala Gly Ser Glu He Thr Lys Asp Met Ser Gly Gly 
165 170 175 



He Leu Gin Asp He Thr Lys Gly Ala Ser He Leu Gly Met Phe He 
180 185 190. 



Leu Ala Val Leu Val Gin Arg Trp Val Asn He Lys Phe Ala Phe Asp 
195 200 205 



Val Ser Lys Val Gin Leu Asp Glu Lys Ala Tyr He His Trp Asp Lys 
210 215 220 



Leu Pro Glu Gly Ser Lys Gly He Gin Glu Ala Phe Ala Gin Val Gly 
225 230 235 240 



Gin Gly Leu Ser Gin Thr Pro Glu Lys Val Thr Thr Phe Gin Gin Asn 
245 250 255 

Leu Asp Met Leu He Pro Gly Leu Ser Gly Leu Leu Leu Thr Leu Leu 
260 265 270 

Cys Met Tyr Leu Leu Lys Lys Lys Val Ser Pro He Thr He He Leu 
275 280 285 

Ala Leu Phe Ala Val Gly He Val Ala His Val Leu His He Met 
290 295 300 



<210> 619 

<211> 267 

<212> PRT 

<213> Streptococcus 

<400> 619 



pneumoniae 



-681- 



WO 02/083855 



PCT/US02/11524 



Met Ser lie lie Ser Met Val Leu Val Val Val Val Ala Phe Phe Ala 
15 10 15 



Gly Leu Glu Gly He Leu Asp Gin Phe Gin Phe His Gin Pro Leu Val 
20 25 30 



Ala Cys Thr Leu He Gly Leu Val Thr Gly His Leu Glu Ala Gly He 
35 40 45 



He Leu Gly Gly Ser Leu Gin Met He Ala Leu Gly Trp Ser Asn He 
50 55 60 



Gly Ala Ala He Ala Pro Asp Ala Ala Leu Ala Ser Val Ala Ala Ala 
65 70 75 80 



He He Met Val Leu Gly Gly Asp Phe Thr Lys Thr Gly He Gly Val 
85 90 95 



Ala Gin Ala Val Ala He Pro Leu Ala Val Ala Gly Leu Phe Leu Thr 
100 105 110 



Met He Val Arg Thr He Ser Val Gly Leu Val His Thr Ala Asp Ala 
115 120 125 



Ala Ala Lys Lys Gly Asp Phe Gly Ala Val Glu Arg Ala His Phe lie 
130 135 140 



Ala Leu Leu Phe Gin Gly Leu Arg He Ala Leu Pro Ala Ala Leu Leu 
145 150 155 160 



Leu Met Val Pro Thr Glu Thr Val Gin Ser He Leu Ser Ala Met Pro 
165 170 , 175 



Asp Trp Leu Lys Asp Gly Met Ala He Gly Gly Gly Met Val Val Ala 
180 185 190 



Val Gly Tyr Ala Met Val He Asn Met Met Ala Thr Arg Glu Val Trp 
195 200 205 



Pro Phe Phe Ala Leu Gly Phe Val Leu Ala Ala Val Ser Asp He Thr 
210 215 220 
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Leu lie Gly Phe Gly Ala lie Gly Val Ala He Ala Leu He Tyr Leu 
225 230 235 240 



His Leu Ser Lys Thr Gly Gly Asn Gly Gly Gly Gly Ala Ala Thr Ser 
245 250 255 



Asn Asp Pro He Gly Asp He Leu Glu Asp Tyr 
260 265 



<210> 620 

<211> 332 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 620 

Met Thr He Met Ser He Gly He lie He Ala Ser His Gly Glu Phe 
1 5 10 15 



Ala Ala Gly He His Gin Ser Gly Ser Met He Phe Gly Glu Gin Glu 
20 25 30 



Lys Val Gin Val Val Thr Phe Met Pro Asn Glu Gly Pro Asp Asp Leu 
35 40 • 45 



Tyr Ala Lys Phe Asn Asn Ala Val Ala Ala Phe Asp Ala Glu Asp Glu 
50 55 60 



Val Leu Val Leu Ala Asp Leu Trp Ser Gly Ser Pro Phe Asn Gin Ala 
65 70 75 80 



Ser Arg Val Met Gly Glu Asn Pro Glu Arg Lys Phe Ala He He Thr 
85 90 95 



Gly Leu Asn Leu Pro Met Leu He Gin Ala Tyr Thr Glu Arg Leu Met 
100 105 110 



Asp Ala Ala Ala Gly Val Glu Lys Val Ala Ala Asn He He Lys Glu 
115 120 125 



Ala Lys Asp Gly He Lys Ala Leu Pro Glu Glu Leu Asn Pro Val Glu 
130 135 140 
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Glu Val Ala Ser Ala Ala Ala Ala Pro Val Ala Gin Thr Ala He Pro 
145 150 155 160 



Glu Gly Thr Val He Gly Asp Gly Lys Leu Lys He Asn Leu Ala Arg 
165 170 175 



Leu Asp Thr Arg Leu Leu His Gly Gin Val Ala Thr Ala Trp Thr Pro 
180 185 190 



Asp Ser Lys Ala Asn Arg He He Val Ala Ser Asp Asn Val Ala Lys 
195 200 205 



Asp Asp Leu Arg Lys Glu Leu He Lys Gin Ala Ala Pro Gly Asn Val 
210 215 220 



Lys Ala Asn Val Val Pro He Gin Lys Leu He Glu He Ser Lys Asp 
225 230 235 240 



Pro Arg Phe Gly Glu Thr His Ala Leu He Leu Phe Glu 'Thr Pro Gin 
245 250 255 



Asp Ala Leu Arg Ala He Glu Gly Gly Val Pro He Lys Thr Leu Asn 
260 265 270 



Val Gly Ser Met Ala His Ser Thr Gly Lys Thr Leu Val Asn Thr Val 
275 280 285 



Leu Ser Met Asp Lys Glu Asp Val Ala Thr Phe Glu Lys Met Arg Asp 
290 295 300 



Leu Gly Val Glu Phe Asp Val Arg Lys Val Pro Asn Asp Ser Lys Lys 
305 310 315 320 



Asp Leu Phe Asp Leu He Asn ;Lys Ala Asn Val Lys 
325 330 



<210> 621 

<211> 339 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 621 
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Met Lys Ala Val Val Val Asn Pro Glu Ser Thr Gly Val Ala lie Glu 
1 5 10 15 



Glu Lys Val Leu Arg Pro Leu Glu Thr Gly Glu Ala Leu Val Glu Val 
20 25 30 



Glu Tyr Cys Gly Val Cys His Thr Asp Leu His Val Ala His Gly Asp 
35 40 45 



Phe Gly Gin Val Pro Gly Arg Val Leu Gly His Glu Gly lie Gly lie 
50 55 60 



Val Lys Glu lie Ala Pro Asp Val Lys Ser Leu Lys Val Gly Asp Arg 
65 70 75 ^ 80 



Val Ser Val Ala Trp Phe Phe Glu Gly Cys Gly Thr Cys Glu Tyr Cys 
85 90 95 



Thr Thr Gly Arg Glu Thr Leu Cys Arg Thr Val Lys Asn Ala Gly Tyr 
100 105 ' 110 



Ser Val Asp Gly Gly Met Ala Glu Gin Cys lie Val Thr Ala Asp Tyr 
115 120 125 



Ala Val Lys Val Pro Asp Gly Leu Asp Pro Ala Gin Ala Ser Ser lie 
130 135 140 



Thr Cys Ala Gly Val Thr Thr Tyr Lys Ala He Lys Glu Ala Lys Val 
145 150 155 160 



Glu Pro Gly Gin Trp Val Val Leu Tyr Gly Ala Gly Gly Leu Gly Asn 
165 170 175 



Leu Ala Val Gin Tyr Ala Lys Lys Val Phe Asn Ala His Val He Ala 
180 185 190 



Val Asp He Asn Asn Asp Lys Leu Ala Leu Ala Lys Glu Val Gly Ala 
195 200 205 



Asp He Val He Asn Gly Leu Glu Val Glu Asp Val Ala Gly Leu He 
210 215 220 
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Lys Glu Lys Thr Asp Gly Gly Ala His Ser Ala Val Val Thr Ala Val 
225 230 235 240 



Ser Lys Val Ala Phe Asn Gin Ala Val Asp Ser lie Arg Ala Gly Gly 
245 250 255 



Arg Val Val Ala Val Gly Leu Pro Ser Glu Met Met Glu Leu Ser lie 
"260 265 270 



Val Lys Thr Val Leu Asp Gly lie Gin Val lie Gly Ser Leu Val Gly 
275 280 285 



Thr Arg Lys Asp Leu Glu Glu Ala Phe Gin Phe Gly Ala Glu Gly Leu 
290 295 300 



Val Val Pro Val Val Gin Lys Arg Pro Val Glu Asp Ala Val Ala lie 
305 310 315 320 



Phe Asp Glu Met Glu Lys Gly Gin lie Gin Gly Arg Met Val Leu Asp 
325 330 335 



Phe Thr His 



<210> 622 

<211> 148 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 622 

Met Asn Lys Thr Thr Phe Met Ala Lys Pro Gly Gin Val Glu Arg Lys 
1 5 10 15 



Trp Tyr Val Val Asp Ala Thr Asp Val Pro Leu Gly Arg Leu Ser Ala 
20 25 30 



Val Val Ala Ser Val Leu Arg Gly Lys Asn Lys Pro Thr Phe Thr Pro 
35 40 45 



His Thr Asp Thr Gly Asp Phe Val lie Val lie Asn Ala Glu Lys Val 
50 55 60 
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Lys Leu Thr Gly Lys Lys Ala Thr Asp Lys lie Tyr Tyr Thr His Ser 
65 70 75 80 



Asn His Pro Gly Gly Leu Lys Gin lie Ser Ala Gly Glu Leu Arg Ser 
85 90 95 



Lys Asn Ala Val Arg Leu lie Glu Lys Ser Val Lys Gly Met Leu Pro 
100 105 110 



His Asn Thr Leu Gly Arg Ala Gin Gly Met Lys Leu Lys Val Phe Val 
115 120 125 



Gly Ala Glu His Thr His Ala Ala Gin Gin Pro Glu Val Leu Asp He 
1-30 135 140 



Ser Gly Leu He 
145 



<210> 623 
<211> 130 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 623 

Met Ser Gin Ala Gin Tyr Ala Gly Thr Gly Arg Arg Lys Asn Ala Val 
15 10 15 



Ala Arg Val Arg Leu Val Pro Gly Thr Giy Lys He Thr Val Asn Lys 
20 25 30 



Lys Asp Val Glu Glu Tyr lie Pro His Ala Asp Leu Arg Leu Val He 
35 40 45 



Asn Gin Pro Phe Ala Val Thr Ser Thr Val Gly Ser Tyr Asp Val Phe 
50 55 60 



Val Asn Val He Gly Gly Gly Tyr Ala Gly Gin Ser Gly Ala He Arg 
65 70 75 80 



His Gly He Ala Arg Ala Leu Leu Gin Val Asp Pro Asp Phe Arg Asp 
85 90 95 
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Ser Leu Lys Arg Ala Gly Leu Leu Thr Arg Asp Ser Arg Lys Val Glu 
100 105 110 



Arg Lys Lys Pro Gly Leu Lys Lys Ala Arg Lys Ala Ser Gin Phe Ser 
115 120 125 



Lys Arg 
130 



<210> 624 

<211> 272 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 624 

Met Thr Gly Ser Asn Lys Leu Thr Lys Arg Asp Tyr Leu Lys Thr Ser 
1 5 10 15 



Leu Arg Ala Phe Phe Cys Gin Asn Gly Phe Asn Tyr Ser Asn Tyr Gin 
20 25 30 



Gly Leu Gly Tyr Ala Asn Val Met Tyr Pro Ala Leu Lys Lys His Tyr 
35 40 45 



Gly Glu Asp Gin Glu Gly Phe Tyr Gin Ala Leu Glu Glu Asn Cys Glu 
50 55 60 



Phe Tyr Asn Thr Asn Pro His Phe Leu Pro Phe He Thr Ser Leu His 
65 70 75 80 



Leu Val Met Leu Glu Asn Gly Arg Pro Ala Lys Glu Thr Arg Ser He 
85 90 95 



Lys Met Ala Leu Met Gly Pro Leu Ala Gly He Gly Asp Ser Leu Ser 
100 105 110 



Gin Phe Cys Leu Ala Pro Leu Phe Ser Thr He Ala Ala Ser Phe Ala 
115 120 125 



Gin Glu Gly Leu Val Val Gly Pro He Leu Phe Phe Leu Ala Met Asn 
130 135 140 
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Thr He Leu Thr Ala He Lys Leu Ser Thr Gly Leu Tyr Gly Tyr Lys 
145 150 155 160 



Leu Gly Thr Thr Val He Asp Lys Leu Ser Glu Gin Met Ala Thr He 
165 170 175 



Ser Arg He Ala Asn He He Gly Val Thr Val He Ala Gly Leu Ala 
180 185 190 



Ala Thr Ser Val Lys He Met Val Pro He Thr Phe Ala Ala Gly Glu 
195 200 205 



Val Lys Ala Asp Ala Lys Gin Ser He Val Ser He Gin Gly Met Leu 
210 215 220 



Asp Lys Val Ala Pro Ala Leu Leu Pro Ala Leu Phe Thr Leu Leu Val 
225 230 235 240 



Tyr Tyr Leu He Lys Glu Lys Lys Trp Thr Thr Tyr Lys Leu Val Xle 
245 250 255 



Leu Thr Val He He Gly He He Gly Ser Trp Leu Lys He He Ala 
260 265 270 



<210> 625 

<211> 494 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 625 

Met Lys Lys Gin Ala Phe Ser Ser Glu Gin Tyr Leu Asn Leu Gin Arg 
1 "* 5 10 15 



Asp His He Leu Glu Arg He Asn Gin Phe Asp Gly Lys Leu Tyr Leu 
20 25 30 



Glu Phe Gly Gly Lys Met Leu Glu Asp Phe His Ala Ala Arg Val Leu 
35 40 45 



Pro Gly Tyr Glu Pro Asp Asn Lys He Lys Leu Leu Gin Glu Leu Lys 
50 55 60 
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Glu Gin Val Glu Val Val He Ala He Asn Ala Ser Asn He Glu His 
65 70 75 80 



Ser Lys Ala Arg Gly Asp Leu Gly'Ile Ser Tyr Asp Gin Glu Val Leu 
85 90 95 



Arg Leu He Asp Lys Phe Asn Glu Leu Gly He Phe Val Gly Ser Val 
100 105 110 



Val He Thr Gin Tyr Ala Gly Gin Pro Ala Ala Asp Ala Phe Arg Asn 
115 120 125 



Gin Leu Glu Lys Asn Gly He Asp Ser Tyr Leu His Tyr Pro He Lys 
130 135 140 



Gly Tyr Pro Thr Asp Met Asp His He He Ser Pro Glu Gly Met Gly 
145 150 155 " 160 



Lys Asn Asp Tyr He Lys Thr Ser Arg Asn Leu He Val Val Thr Ala 
165 170 175 



Pro Gly Pro Gly Ser Gly Lys Leu Ala Thr Cys Met Ser Asn Met Tyr 
180 185 190 



His Asp Gin He Asn Gly He Lys Ser Gly Tyr Ala Lys Phe Glu Thr 
195 200 205 • 



Phe Pro Val Trp Asn Leu Pro Leu His His Pro Val Asn Leu Ala Tyr 
210 215 220 



Glu Ala Ala Thr Ala Asp Leu Asp Asp Val Asn Met He Asp Pro Phe 
225 230 235 " 240 



His Leu Gin Thr Tyr Gly Glu Thr Thr Val Asn Tyr Asn Arg Asp He 
245 250 255 



Glu He Phe Pro Val Leu Lys Arg Met Leu Glu Arg He Leu Gly Lys 
260 265 270 



Ser Pro Tyr Ala Ser Pro Thr Asp Met Gly Val Asn Met Val Gly Phe 
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275 280 285 



Ala He Thr Asp Asp Glu Ala Ala Val Glu Ala Ser Lys Gin Glu He 
290 295 300 



He Arg Arg Tyr Tyr Gin Thr Val Leu Asp Phe Lys Ala Glu Lys Val 
305 310 315 320 



Gly Glu Ala Ala Val Lys Lys lie Glu Leu Leu Met Asn Asp Leu Gly 
325 330 335 



He Thr Pro Ala Asp Arg Lys Val Ala Val Val Ala Arg Gin Lys Ala 
340 345 350 



Glu Glu Thr Gly Gly Pro Ala Leu Ala Phe Glu Leu Pro Asn Gly Glu 
355 360 365 



He He Thr Gly Lys Asn Ser Glu Leu Phe Gly Pro Thr Ala Ala Ala 
370 375 380 



Leu He Asn Ala He Lys Lys Ser Ala Asp He Ala Lys Glu Val Lys 
385 390 395 400 



Leu He Glu Pro Glu Val Val Lys Pro He Gin Gly Leu Lys He Asp 
405 410 415 



His Leu Gly Ser Arg Asn Pro Arg Leu His Ser Asn Glu He Leu He 
420 425 430 



Ala Leu Ala He Thr Ala Thr Glu Asn Pro Asp Ala Ala Arg Ala Met 
435 440 445 



Glu Glu Leu Gly Asn Leu Lys Gly Ser Glu Ala His Ser Thr He He 
450 455 460 



Leu Thr Asp Glu Asp Lys Asn Val Leu Arg Lys Leu Gly lie Asn Val 
465 470 475 480 



Thr Phe Asp Pro Tyr Tyr Gin Tyr Asp Arg Leu Tyr Arg Lys 
485 490 
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<210> 626 
<211> 719 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 626 

Met Asn Lys Pro Thr He Leu Arg Leu He Lys Tyr Leu Ser He Ser 
15 10 15 



Phe Leu Ser Leu Val He Ala Ala He Val Leu Gly Gly Gly Val Phe 
20 25 30 



Phe Tyr Tyr Val Ser Lys Ala Pro Ser Leu Ser Glu Ser Lys Leu Val 
35 40 45 



Ala Thr Thr Ser Ser Lys He Tyr Asp Asn Lys Asn Gin Leu He Ala 
50 55 60 



Asp Leu Gly Ser Glu Arg Arg Val Asn Ala Gin Ala Asn Asp He Pro 
65 70 75 80 



Thr Asp Leu Val Lys Ala He Val Ser He Glu Asp His Arg Phe Phe 
85 90 95 



Asp His Arg Gly He Asp Thr He Arg He Leu Gly Ala Phe Leu Arg 
100 105 110 



Asn Leu Gin Ser Asn Ser Leu Gin Gly Gly Ser Thr Leu Thr Gin Gin 
115 120 125 



Leu He Lys Leu Thr Tyr Phe Ser Thr Ser Thr Ser Asp Gin Thr He 
130 135 140 



Ser Arg Lys Ala Gin Glu Ala Trp Leu Ala He Gin Leu Glu Gin Lys 
145 150 155 160 



Ala Thr Lys Gin Glu He Leu Thr Tyr Tyr He Asn Lys Val Tyr Met 
165 170 175 



Ser Asn Gly Asn Tyr Gly Met Gin Thr Ala Ala Gin Asn Tyr Tyr Gly 
180 185 190 
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Lys Asp Leu Asn Asn Leu Ser Leu Pro Gin Leu Ala Leu Leu Ala Gly 
195 200 205 



Met Pro Gin Ala Pro Asn Gin Tyr Asp Pro Tyr Ser His Pro Glu Ala 
210 215 220 



Ala Gin Asp Arg Arg Asn Leu Val Leu Ser Glu Met Lys Asn Gin Gly 
225 230 235 240 



Tyr lie Ser Ala Glu Gin Tyr Glu Lys Ala Val Asn Thr Pro He Thr 
245 250 255 



Asp Gly Leu Gin Ser Leu Lys Ser Ala Ser Asn Tyr Pro Ala Tyr Met 
260 265 270 



Asp Asn Tyr Leu Lys Glu Val He Asn Gin Val Glu Glu Glu Thr Gly 
275 280 285 



Tyr Asn Leu Leu Thr Thr Gly Met Asp Val Tyr Thr Asn Val Asp Gin 
290 295 300 



Glu Ala Gin Lys His Leu Trp Asp He Tyr Asn Thr Asp Glu Tyr Val 
305 310 315 320 



Ala Tyr Pro Asp Asp Glu Leu Gin Val Ala Ser Thr He Val Asp Val 
325 330 335 



Ser Asn Gly Lys Val He Ala Gin Leu Gly Ala Arg His Gin Ser Ser 
340 345 350 



Asn Val Ser Phe Gly He Asn Gin Ala Val Glu Thr Asn Arg Asp Trp 
355 360 365 



Gly Ser Thr Met Lys Pro He Thr Asp Tyr Ala Pro Ala Leu Glu Tyr 
370 375 380 



Gly Val Tyr Asp Ser Thr Ala Thr He Val His Asp Glu Pro Tyr Asn 
385 390 395 400 



Tyr Pro Gly Thr Asn Thr Pro Val Tyr Asn Trp Asp Arg Gly Tyr Phe 
405 410 " 415 
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Gly Asn lie Thr Leu Gin Tyr Ala Leu Gin Gin Ser Arg Asn Val Pro 
420 425 430 



Ala Val Glu Thr Leu Asn Lys Val Gly Leu Asn Arg Ala Lys Thr Phe 
435 440 445 



Leu Asn Gly Leu Gly He Asp Tyr Pro Ser He His Tyr Ser Asn Ala 
450 455 460 



He Ser Ser Asn Thr Thr Glu Ser Asp Lys Lys Tyr Gly Ala Ser Ser 
465 470 475 480 



Glu Lys Met Ala Ala Ala Tyr Ala Ala Phe Ala Asn Gly Gly Thr Tyr 
485 490 495 



Tyr Lys Pro Met Tyr He His Lys Val Val Phe Ser Asp Gly Ser Glu 
500 505 510 



Lys Glu Phe Ser Asn Val Gly Thr Arg Ala Met Lys Glu Thr Thr* Ala 
515 520 525 



Tyr Met Met Thr Asp Met Met Lys Thr Val Leu Thr Tyr Gly Thr Gly 
530 535 540 



Arg Asn Ala Tyr Leu Ala Trp Leu Pro Gin Ala Gly Lys Thr Gly Thr 
545 550 555 560 



Ser Asn Tyr Thr Asp Glu Glu He Glu Asn His He Lys Thr Ser Gin 
565 570 575 



Phe Val Ala Pro Asp Glu Leu Phe Ala Gly Tyr Thr Arg Lys Tyr Ser 
580 585 590 



Met Ala Val Trp Thr Gly Tyr Ser Asn Arg Leu Thr Pro Leu Val Gly 
595 600 605 



Asn Gly Leu Thr Val Ala Ala Lys Val Tyr Arg Ser Met Met Thr Tyr 
610 615 620 



Leu Ser Glu Gly Ser Asn Pro Glu Asp Trp Asn He Pro Glu Gly Leu 
625 630 635 640 
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Tyr Arg Asn Gly Glu Phe Val Phe Lys Asn Gly Ala Arg Ser Thr Tip 
645 650 ~ 655 



Asn Ser Pro Ala Pro Gin Gin Pro Pro Ser Thr Glu Ser Ser Ser Ser 
660 665 670 



Ser Ser Asp Ser Ser Thr Ser Gin Ser Ser Ser Thr Thr Pro Ser Thr 
675 680 685 



Asn Asn Ser Thr Thr Thr Asn Pro Asn Asn Asn Thr Gin Gin Ser Asn 
690 695 700 



Thr Thr Pro Asp Gin Gin Asn Gin Asn Pro Gin Pro Ala Gin Pro 

715 



705 


710 


<210> 


627 


<211> 


li3 


<212> 


PRT 


<213> 


Streptococcus pneumoniai 


<400> 


627 



Met Glu Arg Asp Met Ala Ser He He Phe Ser Ala Lys Asp He Phe 
1 5 10 15 



Glu Gin Glu Phe Gly Arg Glu Val Arg Gly Tyr Asn Lys Val Glu Val 

20 . 25 30 



Asp Glu Phe Leu Asp Asp Val He Lys Asp Tyr Glu Thr Tyr Ala Ala 
35 40' 45 



Leu Val Lys Ser Leu Arg Gin Glu He Ala Asp Leu Lys Glu Glu Leu 
50 55 60 



Thr Arg Lys Pro Lys Pro Ser Pro Val Gin Ala Glu Pro Leu Glu Ala 
65 70 75 80 



Ala He Thr Ser Ser Met Thr Asn Phe Asp He Leu Lys Arg Leu Asn 
85 90 95 



Arg Leu Glu Lys Glu Val Phe Gly Lys Gin He Leu Asp Asn Ser Asp 
100 105 110 
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Phe 



<210> 628 

<211> 464 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 628 



Met Ser Lys Lys Arg Arg Asn Arg His Lys Lys Glu Gly Gin Glu Pro 
1 5 10 15 



Gin Phe Asp Phe Asp Glu Ala Lys Glu Leu Thr Val Gly Gin Ala He 
20 25 30 



Arg Lys Asn Glu Glu Val Glu Ser Gly Val Leu Pro Glu Asp Ser He 
35 40 45 



Leu Asp Lys Tyr Val Lys Gin His Arg Asp Glu He Glu Ala Asp Lys 
50 55 60 



Phe Ala Thr Arg Gin Tyr Lys Lys Glu Glu Phe Val Glu Thr Gin Ser 
65 70 75 80 



Leu Asp Asp Leu He Gin Glu Met Arg Glu Ala Val Glu Lys Ser Glu 
85 90 95 



Ala Ser Ser Glu Glu Val Pro Ser Ser Glu Asp He Leu Leu Pro Leu 
100 105 110 



Pro Leu Asp Asp Glu Glu Gin Gly Leu Asp Pro Leu Leu Leu Asp Asp 
115 120 125 



Glu Asn Pro Thr Glu Met Thr Glu Glu Val Glu Glu Glu Gin Asn Leu 
130 135 140 



Ser Arg Leu Asp Gin Glu Asp Ser Glu Lys Lys Ser Lys Lys Gly Phe 
145 150 155 160 



He Leu Thr Val Leu Ala Leu Val Ser Val He He Cys Val Ser Ala 
165 170 175 
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Tyr Tyr Val Tyr Arg Gin Val Ala Arg Ser Thr Lys Glu lie Glu Thr 
180 185 190 



Ser Gin Ser Thr Thr Ala Asn Gin Ser Asp Val Asp Asp Phe Asn Thr 
195 200 205 



Leu Tyr Asp Ala Phe Tyr Thr Asp Ser Asn Lys Thr Ala Leu Lys Asn 
210 215 220 



Ser Gin Phe Asp Lys Leu Ser Gin Leu Lys Thr Leu Leu Asp Lys Leu 
225 230 235 240 



Glu Gly Ser Arg Glu His Thr Leu Ala Lys Ser Lys Tyr Asp Ser Leu 
245 250 . 255 



Ala Thr Gin lie Lys Ala lie Gin Asp Val Asn Ala Gin Phe Glu Lys 
260 265 270 



Pro Ala lie Val Asp Gly Val Leu Asp Thr Asn Ala Lys Ala Lys Ser 
275 280 285 



Asp Ala* Lys Phe Thr Asp lie Lys Thr Gly Asn Thr Glu Leu Asp Lys 
290 295 300 



Val Leu Asp Lys Ala He Ser Leu Gly Lys Ser Gin Gin Thr Ser Thr 
305 310 315 320 



Ser Ser Ser Ser Ser Ser Gin Thr Ser Ser Ser Ser Ser Ser Gin Ala 
325 330 335 



Ser Ser Asn Thr Thr Ser Glu Pro Lys Pro Ser Ser Ser Asn Glu Thr 
340 345 350 



Arg Ser Ser Arg Ser Glu Val Asn Met Gly Leu Ser Ser Ala Gly Val 
355 360 365 



Ala Val Gin Arg Ser Ala Ser Arg Val Ala Tyr Asn Gin Ser Ala He 
370 375 380 



Asp Asp Ser Asn Asn Ser Ala Trp Asp Phe Ala Asp Gly Val Leu Glu 
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385 390 395 400 



Gin He Leu Ala Thr Ser Arg Ser Arg Gly Tyr He Thr Gly Asp Gin 
405 410 415 



Tyr lie Leu Glu Arg Val Asn He Val Asn Gly Asn Gly Tyr Tyr Asn 
420 425 430 



Leu Tyr Lys Pro Asp Gly Thr Tyr Leu Phe Thr Leu Asn Cys Lys Thr 
435 440 445 



Gly Tyr Phe Val Gly Asn Gly Ala Gly His Ala Asp Asp Leu Asp Tyr 
450 455 460 



<210> 629 
<211> 481 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 629 

Met Lys Gin Glu Glu Cys Gin Met Thr Lys Ala Asn Phe Gly Val Val 
15 10 15 



Gly Met Ala Val Met Gly Arg Asn Leu Ala Leu Asn He Glu Ser Arg 
20 25 30 



Gly Tyr Thr Val Ala He Tyr Asn Arg Ser Lys Glu Lys Thr Glu Asp 
35 40 45 



Val He Ala Cys His Pro Glu Lys Asn Phe Val Pro Ser Tyr Asp Val 
50 55 60 



Glu Ser Phe Val Asn Ser He Glu Lys Pro Arg Arg He Met Leu Met 
65 70 75 80 



Val Gin Ala Gly Pro Gly Thr Asp Ala Thr He Gin Ala Leu Leu Pro 
85 90 95 



His Leu Asp Lys Gly Asp He Leu He Asp Gly Gly Asn Thr Phe Tyr 
100 * 105 110 



Lys Asp Thr He Arg Arg Asn Glu Glu Leu Ala Asn Ser Gly He Asn 
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115 120 125 



Phe lie Gly Thr Gly Val Ser Gly Gly Glu Lys Gly Ala Leu Glu Gly 
130 135 140 



Pro Ser lie Met Pro Gly Gly Gin Lys Glu Ala Tyr -Glu Leu Val Ala 
145 150 155 160 



Asp Val Leu Glu Glu lie Ser Ala Lys Ala* Pro Glu Asp Gly Lys Pro 
165 170 175 



Cys Val Thr Tyr He Gly Pro Asp Gly Ala Gly His Tyr Val Lys Met 
180 185 190 



Val His Asn Gly He Glu Tyr Gly Asp Met Gin Leu He Ala Glu Ser 
195 200 205 



Tyr Asp Leu Met Gin His Leu Leu Gly Leu Ser Ala Glu Asp Met Ala 
210 215 220 



Glu He Phe Thr Glu Trp Asn Lys Gly Glu Leu Asp Ser Tyr Leu He 
225 230 235 240 



Glu He Thr Ala Asp He Leu Ser Arg Lys Asp Asp Glu Gly Gin Asp 
245 250 255 



Gly Pro He Val Asp Tyr He Leu Asp Ala Ala Gly Asn Lys Gly Thr 
260 265 270 



Gly Lys Trp Thr Ser Gin Ser Ser Leu Asp Leu Gly Val Pro Leu Ser 
275 280 285 



Leu He Thr Glu Ser Val Phe Ala Arg Tyr He Ser Thr Tyr Lys Glu 
290 295 300 



Glu Arg Val His Ala Ser Lys Val Leu Pro Lys Pro Ala Ala Phe Asn 
305 310 315 320 



Phe Glu Gly Asp Lys Ala Glu Leu He Glu Lys He Arg Gin Ala Leu 
325 330 335 
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Tyr Phe Ser Lys lie lie Ser Tyr Ala Gin Gly Phe Ala Gin Leu Arg 
340 * 345 350 



Val Ala Ser Lys Glu Asn Asn Trp Asn Leu Pro Phe Ala Asp lie Ala 
355 360 365 



Ser He Trp Arg Asp Gly Cys He He Arg Ser Arg Phe Leu Gin Lys 
370 375 380 



He Thr Asp Ala Tyr Asn Arg Asp Ala Asp Leu Ala Asn Leu Leu Leu 
385 390 395 400 



Asp Glu Tyr Phe Leu Asp Val Thr Ala Lys Tyr Gin Gin Ala Val Arg 
405 410 415 



Asp lie Val Ala Leu Ala Val Gin Ala Gly Val Pro Val Pro Thr Phe 
420 425 430 



Ser Ala Ala He Thr Tyr Phe Asp Ser Tyr Arg Ser Ala Asp Leu Pro 
435 440 445 



Ala Asn Leu He Gin Ala Gin Arg Asp Tyr Phe Gly Ala His Thr Tyr 
450 455 460 



Gin Arg Lys Asp Lys Glu Gly Thr Phe His Tyr Ser Trp Tyr Asp Glu 
465 470 475 480 



Lys 



<210> 630 

<211> 144 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 630 

Met Asp Tyr Gin Arg He Asn Glu Tyr Leu Thr Ser He Phe Asn Asn 
1 5 10 15 



Val Leu Val lie Glu Glu Val Asn Leu Arg Gly Ser Arg Phe Lys Asp 
20 25 30 
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lie Ser lie Lys Glu Met His Thr lie Asp Val lie Gly Lys Ala Pro 
35 40 45 



Asp Val Thr Pro Ser Gin Val Ser Lys Glu Leu Met Val Thr Leu Gly 
50 55 60 



Thr Val Thr Thr Ser Leu Asn Asn Leu Glu Arg Lys Gly Tyr lie Glu 
65 70 75 80 



Arg Val Arg Ser Glu Gin Asp Arg Arg Val Val His Leu His Leu Thr 
85 90 95 



Lys Lys Gly Arg Leu lie His Arg Leu His Lys Arg Phe His Lys Ala 
100 105 110 



Met Val Glu Lys lie lie Asp Gly Met Ser Glu Glu Glu lie Ala Val 
115 120 125 



Met Gly Lys Gly Leu Thr Asn Leu Tyr Gin Phe Leu Glu Asp Leu Lys 
130 135 140 



<210> 631 
<211> 74 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 631 

Met Ala Val Phe Glu Lys Val Gin Glu lie He Val Glu Glu Leu Gly 
15 10 15 



Lys Asp Ala Ser Glu Val Thr Leu Glu Ser Thr Phe Asp Asp Leu Asp 
20 25 30 



Ala Asp Ser Leu Asp Leu Phe Gin Val He Ser Glu He Glu Asp Ala 
35 40 45 



Phe Asp He Gin He Glu Ala Glu Asn Asp Leu Lys Thr Val Gly Asp 
50 55 60 



Leu Val Ala Tyr Val Glu Glu Gin Ala Lys 
65 70 
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<210> 632 
<211> 774 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 632 

Met Val Val Lys Thr Val Val Glu Ala Gin Asp lie Phe Asp Lys Ala 
1-5 10 15 



Trp Glu Gly Phe Lys Gly Val Asp Trp Lys Glu Lys Ala Ser Val Ser 
20 25 30 



Arg Phe Val Gin Ala Asn Tyr Thr Pro Tyr Asp Gly Asp Glu Ser Phe 
35 40 45 



Leu Ala Gly Pro Thr Glu Arg Ser Leu His lie Lys Lys lie Val Glu 
50 55 60 



Glu Thr Lys Ala His Tyr Glu Glu Thr Arg Phe Pro Met Asp Thr Arg 
65 70 75 80 



Pro Thr Ser lie Ala Asp He Pro Ala Gly Phe He Asp Lys Glu Asn 
85 90 95 



Glu Val He Phe Gly He Gin Asn Asp Glu Leu Phe Lys Leu Asn Phe 
100 105 110 



Met Pro Lys Gly Gly He Arg Met Ala Glu Thr Thr Leu Lys Glu Asn 
115 120 125 



Gly Tyr Glu Pro Asp Pro Ala Val His Glu He Phe Thr Lys Tyr Val 
130 135 140 



Thr Thr Val Asn Asp Gly He Phe Arg Ala Tyr Thr Ser Asn He Arg 
145 150 155 160 



Arg Ala Arg His Ala His Thr Val Thr Gly Leu Pro Asp Ala Tyr Ser 
165 170 ~ 175 



Arg Gly Arg He He Gly Val Tyr Ala Arg Leu Ala Leu Tyr Gly Ala 
180 185 190 
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Asp Tyr Leu Met Gin Glu Lys Val Asn Asp Trp Asn Ala lie Lys Glu 
195 200 205 



lie Asp Glu Glu Thr He Arg Leu Arg Glu Glu Val Asn Leu Gin Tyr 
210 215 220 



Gin Ala Leu Gin Gin Val Val Arg Leu Gly Asp Leu Tyr Gly Val Asp 
225 230 235 240 



Val Arg Lys Pro Ala Met Asn Val Lys Glu Ala He Gin Trp Val Asn 
245 250 255 



He Ala Phe Met Ala Val Cys Arg Val He Asn Gly Ala Ala Thr Ser 
260 265 270 



Leu Gly Arg Val Pro He Val Leu Asp He Phe Ala Glu Arg Asp Leu 
275 280 285 



Ala Arg Gly Thr Phe Thr Glu Ser Glu He Gin Glu Phe Val Asp Asp 
290 295 300 



Phe Val Met Lys Leu Arg Thr Val Lys Phe Ala Arg Thr Lys Ala Tyr 
305 310 315 " 320 



Asp Gin Leu Tyr Ser Gly Asp Pro Thr Phe He Thr Thr Ser Met Ala 
325 330 335 



Gly Met Gly Asn Asp Gly Arg His Arg Val Thr Lys Met Asp Tyr Arg 
340 345 350 



Phe Leu Asn Thr Leu Asp Asn He Gly Asn Ser Pro Glu Pro Asn Leu 
355 360 365 



Thr Val Leu Trp Thr Asp Lys Leu Pro Tyr Asn Phe Arg Arg Tyr Cys 
370 375 380 



Met His Met Ser His Lys His Ser Ser He Gin Tyr Glu Gly Val Thr 
385 390 395 400 



Thr Met Ala Lys Asp Gly Tyr Gly Glu Met Ser Cys He Ser Cys Cys 
405 410 415 
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Val Ser Pro Leu Asp Pro Glu Asn Glu Glu Gin Arg His Asn lie Gin 
420 425 430 



Tyr Phe Gly Ala Arg Val Asn Val Leu Lys Ala Leu Leu Thr Gly Leu 
435 440 445 



Asn Gly Gly Tyr Asp Asp Val His Lys Asp Tyr Lys Val Phe Asp He 
450 . 455 460 



Glu Pro He Arg Asp Glu Val Leu Glu Phe Glu Ser Val Lys Ala Asn 
465 470 475 480 



Phe Glu Lys Ser Leu Asp Trp Leu Thr Asp Thr Tyr Val Asp Ala Leu 
485 490 495 



Asn He He His Tyr Met Thr Asp Arg Tyr Asn Tyr Glu Ala Val Gin 
500 505 510 



Met Ala Phe Leu Pro Thr Lys Gin Arg Ala Asn Met Gly Phe Gly He 
515 520 525 



Cys Gly Phe Ala Asn Thr Val Asp Thr Leu Ser Ala He Lys Tyr Ala 
530 535 540 



Thr Val Lys Pro He Arg Asp Glu Asp Gly Tyr He Tyr Asp Tyr Glu 
545 550 555 560 



Thr He Gly Asp Tyr Pro Arg Trp Gly Glu Asp Asp Pro Arg Ser Asn 
565 570 575 



Glu Leu Ala Glu Trp Leu He Glu Ala Tyr Thr Thr Arg Leu Arg Ser 
580 585 590 



His Lys Leu Tyr Lys Asp Ala Glu Ala Thr Val Ser Leu Leu Thr He 
595 600 605 



Thr Ser Asn Val Ala Tyr Ser Lys Gin Thr Gly Asn Ser Pro Val His 
610 615 620 



Lys Gly Val Tyr Leu Asn Glu Asp Gly Ser Val Asn Leu Ser Lys Leu 
625 630 635 640 
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Glu Phe Phe Ser Pro Gly Ala Asn Pro Ser Asn Lys Ala Lys Gly Gly 
645 650 655 



Trp Leu Gin Asn Leu Asn Ser Leu Ser Ser Leu Asp Phe Ser Tyr Ala 
660 665 670 



Ala Asp Gly lie Ser Leu Thr Thr Gin Val Ser Pro Arg Ala Leu Gly 
675 680 685 



Lys Thr Arg Asp Glu Gin Val Asp Asn Leu Val Thr lie Leu Asp Gly 
690 695 700 



Tyr Phe Glu Asn Gly Gly Gin His Val Asn Leu Asn Val Met Asp Leu 
705 710 715 720 



Asn Asp Val Tyr Glu Lys He Met Ser Gly Glu Asp Val He Val Arg 
725 730 735 



He Ser Gly Tyr Cys Val Asn Thr Lys Tyr Leu Thr Pro Glu Gin Lys 
740 745 750 



Thr Glu Leu Thr Gin Arg Val Phe His Glu Val Leu Ser Met Asp Asp 
755 760 765 



Ala Leu Asp Ala Leu Ser 
770 



<210> 633 

<211> 535 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 633 

Met Ser Thr Lys Tyr He Phe Val Thr Gly Gly Val Val Ser Ser He 
1 5 10 15 



Gly Lys Gly He Val Ala Ala Ser Leu Gly Arg Leu Leu Lys Asn Arg 
20 25 30 



Gly Leu Lys Val Thr He Gin Lys Phe Asp Pro Tyr He Asn He Asp 
35 .40 45 



-705- 



WO 02/083855 



PCT/US02/11524 



Pro Gly.Thr Met Ser Pro Tyr Gin His Gly Glu Val Phe Val Thr Asp 
50 55 60 



Asp Gly Ala Glu Thr Asp Leu Asp Leu Gly His Tyr Glu Arg Phe He 
65 70 75 80 



Asp He Asn Leu Asn Lys Tyr Ser Asn Val Thr Thr Gly Lys He Tyr 
85 90 95 



Ser Glu Val Leu Arg Lys Glu Arg Arg Gly Glu Tyr Leu Gly Ala Thr 
100 105 110 



Val Gin Val He Pro His He Thr Asp Ala Leu Lys Glu Lys He Lys 
115 120 125 



Arg Ala Ala Leu Thr Thr Asp Ser Asp Val He He Thr Glu Val Gly 
130 135 140 



Gly Thr Val Gly Asp He Glu Ser Leu Pro Phe Leu Glu Ala Leu Arg 
145 150 155 160 



Gin Met Lys Ala Asp Val Gly Ala Asp Asn Val Met Tyr He His Thr 
165 170 175 



Thr Leu Leu Pro Tyr Leu Lys Ala Ala Gly Glu Met Lys Thr Lys Pro 
180 185 190 



Thr Gin His Ser Val Lys Glu Leu Arg Gly Leu Gly He Gin Pro Asn 
195 200 205 



Met Leu Val He Arg Thr Glu Glu 
210 215 



Lys Leu Ala Gin Phe Cys Asp Val 
225 230 



Leu Asp Val Glu His Leu Tyr Gin 
245 



Gly Met Asp Gin He Val Cys Asp 



Pro Ala Gly Gin Gly He Lys Asn 
220 



Ala Pro Glu Ala Val He Glu Ser 
235 240 



He Pro Leu Asn Leu Gin Ala Gin 
250 255 



His Leu Lys Leu Asp Ala Pro Ala 
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260 265 270 



Ala Asp Met Thr Glu Trp Ser Ala Met Val Asp Lys Val Met Asn Leu 
275 280 285 



Lys Lys Gin Val Lys He Ser Leu Val Gly Lys Tyr Val Glu Leu Gin 
290 295 300 



Asp Ala Tyr He Ser Val Val Glu Ala Leu Lys His Ser Gly Tyr Val 
305 310 315 320 



Asn Asp Ala Glu Val Lys He Asn Trp Val Asn Ala Asn Asp Val Thr 
325 330 335 



Ala Glu Asn Val Ala Glu Leu Leu Ser Asp Ala Asp Gly lie He Val 
340 345 350 



Pro Gly Gly Phe Gly Gin Arg Gly Thr Glu Gly Lys* He Gin Ala He 
355 360 365 



Arg Tyr Ala Arg Glu Asn Asp Val Pro Met Leu Gly Val Cys Leu Gly 
370 375 380 



Met Gin Leu Thr Cys He Glu Phe Ala Arg His Val Leu Gly Leu Glu 
385 390 395 400 



Gly Ala Asn Ser Ala Glu Leu Ala Pro Glu Thr Lys Tyr Pro He He 
405 410 415 • 



Asp He Met Arg Asp Gin He Asp He Glu Asp Met Gly Gly Thr Leu 
420 425 430 



Arg Leu Gly Leu Tyr Pro Ser Lys Leu Lys Arg Gly Ser Lys Ala Ala 
435 440 445 



Ala Ala Tyr His Asn Gin Glu Val Val Gin Arg Arg His Arg His Arg 
450 455 460 



Tyr Glu Phe Asn Asn Ala Phe Arg Glu Gin Phe Glu Ala Ala Gly Phe 
465 470 475 480 
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Val Phe Ser Gly Val Ser Pro Asp Asn Arg Leu Val Glu lie Val Glu 
485 490 495 



lie Pro Glu Asn Lys Phe Phe Val Ala Cys Gin Tyr His Pro Glu Leu 
500 505 510 



Ser Ser Arg Pro Asn Arg Pro Glu Glu Leu Tyr Thr Ala Phe Val Thr 
515 520 525 



Ala Ala Val Glu Asn Ser Asn 
530 535 



<210> 634 
<211> 378 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 634 

Met Asn Asn Thr Glu Phe Tyr Asp Arg Leu Gly Val Ser Lys Asn Ala 
15 10 15 



Ser Ala Asp Glu lie Lys Lys Ala Tyr Arg Lys Leu Ser Lys Lys Tyr 
20 25 30 



His Pro Asp lie Asn Lys Glu Pro Gly Ala Glu Asp Lys Tyr Lys Glu 
35 .40 45 



Val Gin Glu Ala Tyr Glu Thr Leu Ser Asp Asp Gin Lys Arg Ala Ala 
50 55 60 



Tyr Asp Gin Tyr Gly Ala Ala Gly Ala Asn Gly Gly Phe Gly Gly Ala 
65 70 75 80 



Gly Gly Phe Gly Gly Phe Asn Gly Ala Gly Gly Phe Gly Gly Phe Glu 
85 90 95 



Asp lie Phe Ser Ser Phe Phe Gly Gly Gly Gly Ser Ser Arg Asn Pro 
100 105 110 



Asn Ala Pro Arg Gin Gly Asp Asp Leu Gin Tyr Arg Val Asn Leu Thr 
115 120 125 
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Phe Glu Glu Ala He Phe Gly Thr Glu Lys Glu Val Lys Tyr His Arg 
130 135 140 



Glu Ala Gly Cys Arg Thr Cys Asn Gly Ser Gly Ala Lys Pro Gly Thr 
145 150 155 160 



Ser Pro Val Thr Cys Gly Arg Cys His Gly Ala Gly Val He Asn Val 
165 170 175 



Asp Thr Gin Thr Pro Leu Gly Met Met Arg Arg Gin Val Thr Cys Asp 
180 185 190 



Val Cys His Gly Arg Gly Lys Glu He Lys Tyr Pro Cys Thr Thr Cys 
195 200 205 



His Gly Thr Gly His Glu Lys Gin Ala His Ser Val His Val Lys He 
210 215 220 



Pro Ala Gly Val Glu Thr Gly Gin Gin He Arg Leu Ala Gly Gin Gly 
225 230 235 240 



Glu Ala Gly Phe Asn Gly Gly Pro Tyr Gly Asp Leu Tyr Val Val Val 
245 250 " 255 



Ser Val Glu Ala Ser Asp Lys Phe Glu Arg Glu Gly Thr Thr He Phe 
260 265 270 



Tyr Asn Leu Asn Leu Asn Phe Val Gin Ala Ala Leu Gly Asp Thr Val 
275 280 285 



Asp He Pro Thr Val His Gly Asp Val Glu Leu Val He Pro Glu Gly 
290 295 300 



Thr Gin Thr Gly Lys Lys Phe Arg Leu Arg Ser Lys Gly Ala Pro Ser 
305 310 315 320 



Leu Arg Gly Gly Ala Val Gly Asp Gin Tyr Val Thr Val Asn Val Val 
325 330 335 



Thr Pro Thr Gly Leu Asn Asp Arg Gin Lys Val Ala Leu Lys Glu Phe 
340 345 350 
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Ala Ala Ala Gly Asp Leu Lys Val Asn Pro Lys Lys Lys Gly Phe Phe 
355 360 365 



Asp His lie Lys Asp Ala Phe Asp Gly Glu 
370 375 



<210> 635 
<211> 95 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 635 

Met Lys Leu Ser Asn Leu Leu Leu Phe Ala Gly Ala Ala Ala Gly Ser 
15 10 15 



Tyr Leu Val Thr Lys Asn Arg Gin Thr lie Thr Asp Glu Val Leu Asn 
20 25 30 



Thr Thr Asp Arg Val Gin Ala lie Lys Asp Asp Val Asp He He Gin 
35 40 45 



Asn Ser Leu Gin He lie Asn Gin Gin Lys Glu Leu He Lys Glu Tyr 
50 55 60 



Gin Glu Asp Leu Thr Tyr Lys Phe Lys Val Leu Glu Lys Asp He Gin 
65 70 75 80 



Thr Arg Leu Ala Val He Lys Glu Met Gin Gly Thr Glu Asp Lys 
85 90 95 



<210> 636 
<211> 378 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 636 

Met Ser Lys Glu Met Leu Glu Ala Phe Arg He Leu Glu Glu Asp Lys 
1.5 10 15 



Gly He Lys Lys Glu Asp He He Asp Ala Val Val Glu Ser Leu Arg 
20 25 30 ' 
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Ser Ala Tyr Arg Arg Arg Tyr Gly Gin Ser Asp Ser Val Ala lie Asp 
35 40 45 



Phe Asn Glu Lys Thr Gly Asp Phe Thr Val Tyr Thr Val Arg Glu Val 
50 55 60 



Val Asp Glu Val Phe Asp Ser Arg Leu Glu lie Ser Leu Lys Asp Ala 
65 70 75 80 



Leu Ala lie Asn Ser Ala Tyr Glu Leu Gly Asp Lys lie Lys Phe Glu 
85 90 95 



Glu Ala Pro Ala Glu Phe Gly Arg Val Ala Ala Gin Ser Ala Lys Gin 
100 105 110 



Thr lie Met Glu Lys Met Arg Lys Gin Thr Arg Ala lie Thr Tyr Asn 
115 120 125 



Thr Tyr Lys Glu His Glu Gin Glu lie Met Ser Gly Thr Val Glu Arg 
130 135 140 



Phe Asp Asn Arg Phe lie Tyr Val Asn Leu Gly Ser lie Glu Ala Gin 
145 150 155 160 



Leu Ser Lys Gin Asp Gin lie Pro Gly Glu Val Phe Ala Ser His Asp 
165 170 175 



Arg lie Glu Val Tyr Val Tyr Lys Val Glu Asp Asn Pro Arg Gly Val 
180 185 190 



Asn Val Phe Val Ser Arg Ser His Pro Glu Met He Lys Arg Leu Met 
195 200 205 



Glu Gin .Glu He Pro Glu Val Tyr Asp Gly Thr Val Glu He Met Ser 
210 215 220 



Val Ala Arg Glu Ala Gly Asp Arg Thr Lys Val Ala Val Arg Ser His 
225 230 235 240 



Asn Pro Asn Val Asp Ala lie Gly Thr He Val Gly Arg Gly Gly Ala 
245 250 255 
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Asn lie Lys Lys lie Thr Ser Lys Phe His Pro Ala Arg Tyr Asp Ala 
260 265 270 



Lys Asn Asp Arg Met Val Pro lie Glu Glu Asn lie Asp Val lie Glu 
275 280 285 



Trp Val Ala Asp Pro Ala Glu Phe lie Tyr Asn Ala lie Ala Pro Ala 
290 295 300 



Glu Val Asp Gin Val lie Phe Asp Glu Asn Asp Ser Lys Arg Ala Leu 
305 310 315 320 



Val Val Val Pro Asp Asn Lys Leu Ser Leu Ala lie Gly Arg Arg Gly 
325 330 335 



Gin Asn Val Arg Leu Ala Ala His Leu Thr Gly Tyr Arg He Asp He 
340 345 350 



Lys Ser Ala Ser Glu Phe Glu Ala Met Glu Asp Ala Ala Ser Val Glu 
355 360 365 



Leu Glu Val Glu Asn Asp Thr Val Glu Glu 
370 375 



<210> 637 
<211> 958 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 637 

Met Ser Lys Lys Arg Leu Tyr Glu He Ala Lys Glu Leu Gly Lys Glu 
15 10 15 



Ser Lys Glu Val Val Ala Arg Ala Lys Glu Leu Gly Leu Asp Val Lys 
20 25 30 



Ser His Ser Ser Ser Val Glu Glu Ala Val Ala Ala Lys He Ala Ala 
35 40 45 



Ser Phe Lys Pro Ala Ala Ala Pro Lys Val Glu Ala Lys Pro Ala Ala 
50 55 . 60 
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Pro Lys Val Ser Ala Glu Lys Lys Ala Glu Lys Ser Glu Pro Ala Lys 
65 70 75 80 



Pro Ala Val Ala Lys Glu Glu Ala Lys Pro Ala Ala Pro Lys Ala Ser 
85 90 95 



Ala Glu Lys Lys Ala Glu Lys Ser Glu Pro Val Lys Pro Ala Val Ala 
100 105 110 



Lys Glu Glu Ala Lys Pro Ala Glu Pro Val Thr Pro Lys Thr Glu Lys 
115 120 125 



Val Ala Ala Lys Pro Gin Ser Arg Asn Phe Lys Ala Glu Arg Glu Ala 
130 135 140 



Arg Ala Lys Glu Gin Ala Glu Arg Arg Lys Gin Asn Lys Gly Asn Asn 
145 150 155 160 



Arg Asp Gin Gin Gin Asn Gly Asn Arg Gin Lys Asn Asp Gly Arg Asn 
165 170 175 



Gly Gly Lys Gin Gly Gin Ser Asn Arg Asp Asn Arg Arg Phe Asn Asp 
180 185 190 



Gin Ala Lys Lys Gin Gin Gly Gin Gin Lys Arg Arg Asn Glu Arg Arg 
195 200 205 



Gin Gin Glu Asp Lys Arg Ser Asn Gin Ala Ala Pro Arg lie Asp Phe 
210 215 220 



Lys Ala Arg Ala Ala Ala Leu Lys Ala Glu Gin Asn Ala Glu Tyr Ala 
225 230 235 240 



Arg Ser Ser Glu Glu Arg Phe Lys Gin Tyr Gin Ala Ala Lys Glu Ala 
245 250 255 



Leu Ala Gin Ala Asn Lys Arg Lys Glu Pro Glu Glu lie Phe Glu Glu 
260 265 270 



Ala Ala Lys Leu Ala Glu Gin Ala Gin Gin Val Gin Ala Val Val Glu 
275 280 285 
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Val Val Pro Glu Lys Lys Glu Pro Ala Val Asp Thr Arg Arg Lys Lys 
290 295 300 



Gin Ala Arg Pro Asp Lys Asn .Arg Asp Asp Tyr Asp His Glu Glu Asp 
305 310 315 ' 320 



Gly Pro Arg Lys Gin Gin Lys Asn Arg Ser Ser Gin Asn Gin Val Arg 
325 330 335 



Asn Gin Lys Asn Ser Asn Trp Asn Asn Asn Lys Lys Asn Lys Lys Gly 
340 345 350 



Asn Asn Lys Asn Asn Arg Asn Gin Thr Pro Lys Pro Val Thr Glu Arg 
355 360 365 



Lys Phe His Glu Leu Pro Thr Glu Phe Glu Tyr Thr Asp Gly Met Thr 
370 375 380 



Val Ala Glu lie Ala Lys Arg lie Lys Arg Glu Pro Ala Glu lie Val 
385 390 395 400 



Lys Lys Leu Phe Met Met Gly Val Met Ala Thr Gin Asn Gin Ser Leu 
405 410 415 



Asp Gly Glu Thr lie Glu Leu Leu Met Val Asp Tyr Gly lie Glu Ala 
420 425 430 



Lys Gin Lys Val Glu Val Asp Asn Ala Asp lie Glu Arg Phe Phe Val 
435 440 445 



Glu Asp Gly Tyr Leu Asn Glu Asp Glu Leu Val Glu Arg Pro Pro Val 
450 455 460 



Val Thr lie Met Gly His Val Asp His Gly Lys Thr Thr Leu Leu Asp 
465 470 475 480 



Thr Leu Arg Asn Ser Arg Val Ala Thr Gly Glu Ala Gly Gly lie Thr 
485 490 495 



Gin His lie Gly Ala Tyr Gin lie Val Glu Asn Gly Lys Lys He Thr 
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500 505 510 



Phe Leu Asp Thr Pro Gly His Ala Ala Phe Thr Ser Met Arg Ala Arg 
515 520 525 



Gly Ala Ser Val Thr Asp lie Thr lie Leu Val Val Ala Ala Asp Asp 
530 535 540 



Gly Val Met Pro Gin Thr lie Glu Ala He Asn His Ser Lys Ala Ala 
545 550 555 560 



Asn Val Pro He lie Val Ala He Asn Lys He Asp Lys Pro Gly Ala 
565 570 575 



Asn Pro Glu Arg Val He Gly Glu Leu Ala Glu His Gly Val Met Ser 
580 585 590 



Thr Ala Trp Gly Gly Asp Ser Glu Phe Val Glu He Ser Ala Lys Phe 
595 600 605 



Asn Gin Asn He Glu Glu Leu Leu Glu Thr Val Leu Leu Val Ala Glu 
610 615 620 



He Gin Glu Leu Lys Ala Asp Pro Thr Val Arg Ala He Gly Thr Val 
625 630 635 640 



He Glu Ala Arg Leu Asp Lys Gly Lys Gly Ala Val Ala Thr Leu Leu 
645 650 655 



Val Gin Gin Gly Thr Leu Asn Val Gin Asp Pro He Val Val Gly Asn 
660 665 670 



Thr Phe Gly Arg Val Arg Ala Met Thr Asn Asp Leu Gly Arg Arg Val 
675 680 685 



Lys Val Ala Gly Pro Ser Thr Pro Val Ser He Thr Gly Leu Asn Glu 
690 695 700 



Ala Pro Met Ala Gly Asp His Phe Ala Val Tyr Glu Asp Glu Lys Ser 
705 710 715 720 
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Ala Arg Ala Ala Gly Glu Glu Arg Ala Lys Arg Ala Leu Met Lys Gin 
725 730 735 



Arg Gin Ala Thr Gin Arg Val Ser Leu Glu Asn Leu Phe Asp Thr Leu 
740 745 750 



Lys Ala Gly Glu Leu Lys Ser Val Asn Val He He Lys Ala Asp Val 
755 760 765 



Gin Gly Ser Val Glu Ala Leu Ser Ala Ser Leu Gin Lys He Asp Val 
770 775 780 



Glu Gly Val Lys Val Thr He Val His Ser Ala Val Gly Ala He Asn 
785 790 795 800 



Glu Ser Asp Val Thr Leu Ala Glu Ala Ser Asn Ala Phe He Val Gly 
805 810 815 



Phe Asn Val Arg Pro Thr Pro Gin Ala Arg Gin Gin Ala Glu Ala Asp 
820 825 830 



Asp Val Glu He Arg Leu His Ser He He Tyr Lys Val He Glu Glu 
835 840 845 



Met Glu Glu Ala Met Lys Gly Met Leu Asp Pro Glu Phe Glu Glu Lys 
850 855 860 



Val He Gly Glu Ala Val He Arg Glu Thr Phe Lys Val Ser Lys Val 
865 870 875 880 



Gly Thr He Gly Gly Phe Met Val He Asn Gly Lys Val Ala Arg Asp 
885 890 895 



Ser Lys Val Arg Val He Arg Asp Gly Val Val He Tyr Asp Gly Glu 
900 905 910 



Leu Ala Ser Leu Lys His Tyr Lys Asp Asp Val Lys Glu Val Thr Asn 
915 920 925 



Gly Arg Glu Gly Gly Leu Met He Asp Gly Tyr Asn Asp He Lys Met 
930 935 940 
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Asp Asp Val He Glu Ala Tyr Val Met Glu Glu He Lys Arg 
945 950 955 



<210> 638 

<211> 293 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 638 

Met Ala He Val Ser Ala Glu Lys Phe Val Gin Ala Ala Arg Asp Asn 
1 5 10 15 



Gly Tyr Ala Val Gly Gly Phe Asn Thr Asn Asn Leu Glu Trp Thr Gin 
20 25 30 



Ala He Leu Arg Ala Ala Glu Ala Lys Lys Ala Pro Val Leu He Gin 
35 40 45 



Thr Ser Met Gly Ala Ala Lys Tyr Met Gly Gly Tyr Lys Val Ala Arg 
50 55 60 



Asn Leu He Ala Asn Leu Val Glu Ser Met Gly He Thr Val Pro Val 
65 70 75 80 



Ala He His Leu Asp His Gly His Tyr Glu Asp Ala Leu Glu Cys He 
85 90 95 



Glu Val Gly Tyr Thr Ser He Met Phe Asp Gly Ser His Leu Pro Val 
100 105 110 



Glu Glu Asn Leu Lys Leu Ala Lys Glu Val Val Glu Lys Ala His Ala 
115 120 125 



Lys Gly lie Ser Val Glu Ala Glu Val Gly Thr He Gly Gly Glu Glu 
130 135 140 



Asp Gly He He Gly Lys Gly Glu Leu Ala Pro He Glu Asp Ala Lys 
145 150 155 160 



Ala Met Val Glu Thr Gly He Asp Phe Leu Ala Ala Gly He Gly Asn 
165 170 175 
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lie His Gly Pro Tyr Pro Val Asn Trp Glu Gly Leu Asp Leu Asp His 
180 185 190 

Leu Gin Lys Leu Thr Glu Ala Leu Pro Gly Phe Pro lie Val Leu His 
195 200 205 

Gly Gly Ser Gly He Pro Asp Glu Gin He Gin Ala Ala lie Lys Leu 
210 215 220 



Gly Val Ala Lys Val Asn Val Asn Thr Glu Cys Gin He Ala Phe Ala 
225 230 235 240 



Asn Ala Thr Arg Lys Phe Ala Arg Asp Tyr Glu Ala Asn Glu Ala Glu 
245 250 255 



Tyr Asp Lys Lys Lys Leu Phe Asp Pro Arg Lys Phe Leu Ala Asp Gly 
260 265 270 



Val Lys Ala He Gin Ala Ser Val Glu Glu Arg He Asp Val Phe Gly 
275 280 285 



Ser Glu Gly Lys Ala 
290 



<210> 639 

<211> 141 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 639 

Met Ala Lys Lys Val Glu Lys Leu Val Lys Leu Gin He Pro Ala Gly 
1 5 10 15 



Lys Ala Thr Pro Ala Pro Pro Val Gly Pro Ala Leu Gly Gin Ala Gly 
20 25 30 



He Asn He Met Gly Phe Thr Lys Glu Phe Asn Ala Arg Thr Ala Asp 
35 40 45 



Gin Ala Gly Met He He Pro Val Val He Ser Val Tyr Glu Asp Lys 
50 55 60 
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Ser Phe Thr Phe Val Thr Lys Thr Pro Pro Ala Ala Val Leu Leu Lys 
65 70 75 80 



Lys Ala Ala Gly Val Glu Lys Gly Ser Gly Thr Pro Asn Lys Thr Lys 
85 90 95 



Val Ala Thr Val Thr Arg Ala Gin Val Gin Glu He Ala Glu Thr Lys 
100 105 110 



Met Pro Asp Leu Asn Ala Ala Asn Val Glu Ser Ala Met Arg Met He 
115 120 125 



Glu Gly Thr Ala Arg Ser Met Gly Phe Thr Val Val Asp 
130 135 140 



<210> 640 

<211> 229 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 640 

Met Ala Lys Lys Ser Lys Gin Leu Arg Ala Ala Leu Glu Lys He Asp 
1 5 10 15 



Ser Thr Lys Ala Tyr Ser Val Glu Glu Ala Val Ala Leu Ala Lys Glu 
20 25 30 



Thr Asn Phe Ala Lys Phe Asp Ala Thr Val Glu Val Ala Tyr Asn Leu 
35 40 45 



Asn He Asp Val Lys Lys Ala Asp Gin Gin He Arg Gly Ala Met Val 
50 55 60 



Leu Pro Asn Gly Thr Gly Lys Thr Ser Arg Val Leu Val Phe Ala Arg 
65 70 75 80 



Gly Ala Lys Ala Glu Glu Ala Lys Ala Ala Gly Ala Asp Phe Val Gly 
85 90 95 



Glu Asp Asp Leu Val Ala Lys He Asn Asp Gly Trp Leu Asp phe Asp 
100 105 110 
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Val Val He Ala Thr Pro Asp Met Met Ala Leu Val Gly Arg Leu Gly 
115 120 125 



Arg Val Leu Gly Pro Arg Asn Leu Met Pro Asn Pro Lys Thr Gly Thr 
130 135 140 



Val Thr Met Asp Val Ala Lys Ala Val Glu Glu Ser Lys Gly Gly Lys 
145 150 155 160 



He Thr Tyr Arg Ala Asp Arg Ala Gly Asn Val Gin Ala He He Gly 
165 170 175 



Lys Val Ser Phe Glu Ala Glu Lys Leu Val Glu Asn Phe Lys Ala Phe 
180 185 190 



Asn Glu Thr He Gin Lys Ala Lys Pro Ala Thr Ala Lys Gly Thr Tyr 
195 200 205 



Val Thr Asn Leu Thr He Thr Thr Thr Gin Gly Val Gly He Lys Val 
210 215 220 



Asp Val Asn Ser Leu 
225 



<210> 641 
<211> 620 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 641 

Met Asn He He Glu Glu He Met Thr Lys Leu Arg Glu Asp He Arg 
15 10 15 



Asn He Ala He He Ala His Val Asp His Gly Lys Thr Thr Leu Val 
20 25 30 . 



Asp Glu Leu Leu Lys Gin Ser Glu Thr Leu Asp Ala Arg Thr Glu Leu 
35 40 45 



Ala Glu Arg Ala Met Asp Ser Asn Asp He Glu Lys Glu Arg Gly He 
50 55 60 
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Thr lie Leu Ala Lys Asn Thr Ala Val Ala Tyr Asn Gly Thr Arg lie 
65 70 75 80 



Asn lie Met Asp Thr Pro Gly His Ala Asp Phe Gly Gly Glu Val Glu 
85 90 95 



Arg lie Met Lys Met Val Asp Gly Val Val Leu Val Val Asp Ala Tyr 
100 105 110 



Glu Gly Thr Met Pro Gin Thr Arg Phe Val Leu Lys Lys Ala Leu Glu 
115 120 125 



Gin Asp Leu Val Pro lie Val Val Val Asn Lys He Asp Lys Pro Ser 
130 135 140 



Ala Arg Pro Ala Glu Val Val Asp Glu Val Leu Glu Leu Phe He Glu 
145 150 155 160 



Leu Gly Ala Asp Asp Asp Gin Leu Asp Phe Pro Val Val Tyr Ala Ser 
165 170 175 



Ala He Asn Gly Thr Ser Ser Leu Ser Asp Asp Pro Ala Asp Gin Glu 
180 185 190 



Ala Thr Met Ala Pro He Phe Asp Thr He He Asp His He Pro Ala 
195 200 205 



Pro Val Asp Asn Ser Asp Glu Pro Leu Gin Phe Gin Val Ser Leu Leu 
210 215 220 



Asp Tyr Asn Asp Phe Val Gly Arg He Gly He Gly Arg Val Phe Arg 
225 230 235 240 



Gly Thr Val Lys Val Gly Asp Gin Val Thr Leu Ser Lys Leu Asp Gly 
245 250 255 



Thr Thr Lys Asn Phe Arg Val Thr Lys Leu Phe Gly Phe Phe Gly Leu 
260 265 270 



Glu Arg Arg Glu He Gin Glu Ala Lys Ala Gly Asp Leu He Ala Val 
275 280 285 
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Ser Gly Met Glu Asp He Phe Val Gly Glu Thr He Thr Pro Thr Asp 
290 295 300 



Ala Val Glu Ala Leu Pro He Leu His He Asp Glu Pro Thr Leu Gin 
305 310 315 320 



Met Thr Phe Leu Val Asn Asn Ser Pro Phe Ala Gly Lys Glu Gly Lys 
325 330 335 



Trp Val Thr Ser Arg Lys Val Glu Glu Arg Leu Gin Ala Glu Leu Gin 
340 345 350 



Thr Asp Val Ser Leu Arg Val Asp Pro Thr Asp Ser Pro Asp Lys Trp 
355 360 365 



Thr Val Ser Gly Arg Gly Glu Leu His Leu Ser He Leu He Glu Thr 
370 375 380 



Met Arg Arg Glu Gly Tyr Glu Leu Gin Val Ser Arg Pro Glu Val He 
385 390 395 400 



Val Lys Glu He Asp Gly He Lys Cys Glu Pro Phe Glu Arg Val Gin 
405 410 415 



He Asp Thr Pro Glu Glu Tyr Gin Gly Ser Val He Gin Ser Leu Ser 
420 425 430 



Glu Arg Lys Gly Glu Met Leu Asp Met He Ser Thr Gly Asn Gly Gin 
435 440 445 



Thr Arg Leu Val Phe Leu Val Pro Ala Arg Gly Leu He Gly Tyr Ser 
450 455 460 



Thr Glu Phe Leu Ser Met Thr Arg Gly Tyr Gly He Met Asn His Thr 
465 470 475 480 



Phe Asp Gin Tyr Leu Pro Leu He Pro Gly Glu He Gly Gly Arg His 
485 490 495 



Arg Gly Ala Leu Val Ser He Asp Ala Gly Lys Ala Thr Thr Tyr Ser 
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500 



505 



510 



lie Met Ser lie Glu Glu Arg Gly Thr lie Phe Val Asn Pro Gly Thr 
515 520 525 



Glu Val Tyr Glu Gly Met lie lie Gly Glu Asn Ser Arg Glu Asn Asp 
530 535 540 



Leu Thr Val Asn lie Thr Lys Ala Lys Gin Met Thr Asn Val Arg Ser 
545 550 555 560 



Ala Thr Lys Asp Gin Thr Ala Val lie Lys Thr Pro Arg lie Leu Thr 
565 570 575 



Leu Glu Glu Ser Leu Glu Phe Leu Asn Asp Asp Glu Tyr Met Glu Val 
580 585 590 



Thr Pro Glu Ser lie Arg Leu Arg Lys Gin lie Leu Asn Lys Ala Glu 
595 600 605 



Arg Glu Lys Ala Asn Lys Lys Lys Lys Ser Ala Glu 
610 615 620 



642 
378 
PRT 

Streptococcus pneumoniae 
<400> 642 

Met Ser Tyr Lys Thr Ser Asn Ala Glu Gly His Val Asp Phe He Asn 
15 10 15 



<210> 
<211> 
<212> 
<213> 



Thr Tyr Asp Leu Glu Pro Met Ala Gin Gin Val He Pro Lys Ala Ala 
20 25 30 

Phe Gly Tyr He Ala Ser Gly Ala Glu Asp Thr Phe Thr Leu Arg Glu 

35 40 45 

Asn He Arg Ala Phe Asn His Lys Leu He Val Pro His Thr Leu Cys 

50 55 60 

Asn Val Glu Asn Pro Ser Thr Glu He Glu Phe Ala Gly Glu Lys Leu 
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65 70 75 80 



Ser Ser Pro lie lie Met Ala Pro Val Ala Ala His Lys Leu Ala Asn 
85 90 95 



Glu Gin Gly Glu Val Ala Thr Ala Arg Gly Val His Glu Phe Gly Ser 
100 105 110 



Leu Tyr Thr Thr Ser Ser Tyr Ser Thr Val Asp Leu Pro Glu He Ser 
115 120 125 



Glu Ala Leu Gin Gly Thr Pro His Trp Phe Gin Phe Tyr Phe Ser Lys 
130 135 140 



Asp Asp Gly He Asn Arg His He Met Asp Arg Val Lys Ala Glu Gly 
145 150 155 160 



Tyr Lys Ala He Val Leu Thr Ala Asp Ala Thr Val Gly Gly Asn Arg 
165 170 175 



Glu Val Asp Lys Arg Asn Gly Phe Val Phe Pro Val Gly Met Pro He 
180 185 190 



Val Glu Glu Tyr Leu Pro Glu Gly Ala Gly Lys Ser Met Asp Phe Val 
195 200 205 



Tyr Lys Ser Ala Lys Gin Arg Leu Ser Pro Arg Asp Val Glu Phe He 
210 215 220 



Ala Glu Tyr Ser Gly Leu Pro Val Tyr Val Lys Gly Pro Gin Cys Arg 
225 230 235 240 



Glu Asp Val Glu Arg Ser Leu Ala Ala Gly Ala Ser Gly He Trp Val 
245 250 255 



Thr Asn His Gly Gly Arg Gin He Asp Gly Gly Pro Ala Ala Phe Asp 
260 265 270 



Ser Leu Gin Glu Val Ala Glu Ala Val Asp Arg Arg Val Pro He Val 
275 280 285 
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Phe Asp Ser Gly Val Arg Arg Gly Gin His Val Phe Lys Ala Leu Ala 
290 295 300 



Ser Gly Ala Asp Leu Val Ala lie Gly Arg Pro Val lie Tyr Gly Leu 
305 310 315 320 



Ala Leu Gly Gly Ser Val Gly Val Arg Gin Val Phe Glu His Leu Asn 
325 330 • 335 



Ala Glu Leu Lys Thr Val Met Gin Leu Ser Gly Thr Gin Thr He Glu 
340 345 350 



Asp Val Lys His Phe Lys Leu Arg His Asn Pro Tyr Asn Pro Thr Phe 
355 360 365 



Pro Val Asp Pro Arg Asp Leu Lys Leu Tyr 
370 375 



<210> 643 
<211> 314 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 643 

Met Ser Glu Pro Leu Phe Leu Gin Ser Val Met Gin Glu Lys He Trp 
15 10 15 



Gly Gly Ala Lys Leu Arg Asp Glu Phe Gly Tyr Asp He Pro Ser Glu 
20 25 30 



Lys lie Gly Glu Tyr Trp Ala He Ser Ala His Pro Asn Gly Val Ser 
35 40 45 



Lys Val Ala Asn Gly Arg Tyr Glu Gly Thr Asp Leu Ala Thr Leu Tyr 
50 55 60 



Ala Glu His Arg Glu Leu Phe Gly Asn Arg Pro Glu Pro Val Phe Pro 
♦65 70 75 • 80 



Leu Leu Thr Lys He Leu Asp Ala Asn Asp Trp Leu Ser Val Gin Val 
85 90 95 
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His Pro Asp Asp Ala Tyr Gly Leu Glu His Glu Gly Glu Leu Gly Lys 
100 105 110 

Thr Glu Cys Trp Tyr He He Ala Ala Asp Glu Gly Ser Glu lie He 
115 120 125 

Tyr Gly His Asn Ala Lys Ser Lys Glu Glu Leu Arg Gin Gin He Glu 
130 135 140 



Asp Lys Asn Trp Asp Asp Leu Leu Thr Lys Val Pro Val Lys Ala Gly 
145 150 155 160 



Asp Phe Phe Tyr Val Pro Ser Gly Thr Met His Ala He Gly Ala Gly 
165 170 175 



He Leu He Leu Glu Thr Gin Gin Ser Ser Asp Thr Thr Tyr Arg Val 
180 185 190 



Tyr Asp Phe Asp Arg Lys Asp Asp Lys Gly Asn Leu Arg Glu Leu His 
195 200 205 



Leu Glu Lys Ser He Asp Val Leu Asn He Gly Glu Pro Ala Asn Ser 
210 215 220 



Arg Pro Val Thr Val Lys Ala Asp Asp Leu Arg Ser Thr Leu Leu Val 
225 230 235 240 



Ser Asn Asp Phe Phe Ala Val Tyr Lys Trp Glu He Thr Gly Lys Val 
245 250 255 



Asp Phe Glu Lys Thr Ala Asp Tyr Ser Leu Leu Ser Val Leu Ala Gly 
260 265 270 



Gin Gly Gin Leu Thr Val Asp Gly Lys Asn Tyr Pro He Gin Lys Gly 
275 280 285 



Ser His Phe lie Leu Pro Ser Asp Val Glu Ala Trp Thr Leu Glu Gly 
290 295 300 



Gin Gly Leu Glu Leu He Val Ser His Pro 
305 310 
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<210> 644 

<211> 281 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 644 

Met Thr Trp Lys lie lie Ala Asp Ser Gly Cys Asp Tyr Arg Gin Leu 
1 5 10 15 



Pro Thr Pro Ala lie Asn Thr Thr Phe Val Ser Val Pro Leu Thr lie 
20 25 30 



Gin Val Ala Asp Gin Val Phe Val Asp Asp Ala Ser Leu Asp lie Asp 
35 40 ' 45 



Gin Met Met Glu Thr Met Tyr Ala Thr Ala Glu Ala Ser Lys Ser Ala 
50 55 60 



Cys Pro Ser Pro Asp Asp Tyr Leu Arg Ala Phe Glu Gly Ala Lys Asn 
65 70 75 80 



lie Phe Leu Val Thr lie Thr Gly Thr Leu Ser Gly Ser His Asn Ser 
85 90 95 



Ala Gin Leu Ala Lys Asn lie Tyr Leu Glu Asp His Pro Asp Thr Lys 
100 105 110 



He His Val He Asp Ser Leu Ser Ala Gly Gly Glu Val Asp Leu Leu 
115 120 125 



Val Glu Lys Leu Asn Asp Leu He Asp Gin Gly Leu Ser Phe Glu Glu 
130 135 140 



Val Val Glu Ala He Thr Ala Tyr Gin Glu Lys Thr Lys Leu Leu Phe 
145 150 . 155 160 



Val Leu Ala Lys Val Asp Asn Leu Val Lys Asn Gly Arg Leu Ser Lys 
165 170 175 



Leu He Gly Thr Val Val Gly Leu Leu Asn He Arg Met Val Gly Lys 
180 185 190 
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Ala Ser Glu Thr Gly Thr Leu Glu Leu Leu Gin Lys Ala Arg Gly Ser 
195 200 205 



Lys Lys Ser Val Gin Ala Ala Tyr Asp Glu Leu Val Lys Ala Gly Tyr 
210 215 220 



Ala Gly Gly Arg lie Val Met Ala Gin Arg Asn Asn Glu Lys Cys Cys 
225 230 235 240 



Gin Gin Leu Ser Glu Arg lie Arg Glu Thr Phe Pro Gin Ala Asp lie 
245 250 255 



Lys lie Leu Pro Thr Ser Gly Leu Cys Ser Phe Tyr Ala Glu Glu Gly 
260 265 270 



Gly Leu Leu Met Gly Tyr Glu lie Asp 
275 280 



<210> 645 

<211> 216 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 645 

Met Lys Glu Gly lie Pro Lys Met Gly Lys He Glu . Val He Asn His 
1 5 10 15 



Pro Leu lie Gin His Lys Leu Ser He Leu Arg Arg Thr Asp Thr Ser 
20 25 30 



Thr Lys Ala Phe Arg Glu Leu Val Asp Glu He Ala Met Leu Met Gly 
35 40 45 



Tyr Glu Val Leu Arg Asp Leu Pro Leu Glu Asp Val Glu He Glu Thr 
50 55 60 



Pro He Thr Lys Thr Val Gin Lys Gin Leu Ala Gly Lys Lys Leu Ala 
65 70 75 " 80 



He Val Pro He Leu Arg Ala Gly He Gly Met Val Asp Gly Leu Leu 
85 90 95 
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Asn Leu Val Pro Ala Ala Lys Val Gly His lie Gly Met Tyr Arg Asp 
100 105 110 



Glu Glu Thr Leu Gin Pro Val Glu Tyr Leu Val Lys Leu Pro Glu Asp 
115 120 125 



He Asp Gin Arg Gin He Phe Val Val Asp Pro Met Leu Ala Thr Gly 
130 135 140 



Gly Ser Ala He Leu Ala Val Asp Ser Leu Lys Lys Arg Gly Ala Ser 
145 150 155 160 



Asn He Lys Phe Val Cys Leu Val Ser Ala Pro Glu Gly Val Lys Ala 
165 170 175 



Leu Gin Glu Ala His Pro Asp Val Glu He Phe Thr Ala Ala Leu Asp 
180 185 190 



Glu Arg Leu Asn Glu His Gly Tyr He Val Pro Gly Leu Gly Asp Ala 
195 200 205 



Gly Asp Arg Leu Phe Gly Thr Lys 
210 215 



<210> 646 
<211> 252 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 646 

Met He Ser Pro Ser Ala Thr Gin Asp Gly Leu Thr Lys Gly Gin Asp 
15 10 15 



Tyr Leu Phe He Gly Thr Phe Gin Asp Ser Phe Gin Gly Lys He He 
20 25 30 



Ser Asn Tyr Val Ser Glu Lys Leu Asn Ala Lys Lys Val Val Leu Tyr 
35 40 45 



Thr Asp Asn Ala Ser Asp Tyr Ala Lys Gly He Ala Lys Ser Phe Arg 
50 ,55 60 
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Glu Ser Tyr Lys Gly Glu lie Val Ala Asp Glu Thr Phe Val Ala Gly 
65 70 75 80 



Asp Thr Asp Phe Gin Ala Ala Leu Thr Lys Met Lys Gly Lys Asp Phe 
85 90 95 



Asp Ala lie Val Val Pro Gly Tyr Tyr Asn Glu Ala Gly Lys lie Val 
100 105 110 



Asn Gin Ala Arg Gly Met Gly lie Asp Lys Pro He Val Gly Gly Asp 
115 120 125. 



Gly Phe Asn Gly Glu Glu Phe Val Gin Gin Ala Thr Ala Glu Lys Ala 
130 135 140 



Ser Asn He Tyr Phe He Ser Gly Phe Ser Thr Thr Val Glu Val Ser 
145 150 155 160 



Ala Lys Ala Lys Ala Phe Leu Asp Ala Tyr Arg Ala Lys Tyr Asn Glu 
165 170 175 



Glu Pro Ser Thr Phe Ala Ala Leu Ala Tyr Asp Ser Val His Leu Val 
180 185 190 



Ala Asn Ala Ala Lys Gly Ala Lys Asn Ser Gly Glu lie Lys Asn Asn 
195 200 205 



Leu Ala Lys Thr Lys Asp Phe Glu Gly Val Thr Gly Gin Thr Ser Phe 
210 215 220 



Asp Ala Asp His Asn Thr Val Lys Thr Ala Tyr Met Met Thr Met Asn 
225 230 235 240 



Asn Gly Lys Val Glu Ala Ala Glu Val Val Lys Pro 
245 250 



<210> 647 

<211> 396 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 647 
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Met Ser Glu Arg Lys Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His 
15 10 15 



Pro Asp Lys lie Ala Asp Gin lie Ser Asp Ala lie Leu Asp Ala lie 
20 25 30 



Leu Ala Lys Asp Pro Glu Ala His Val Ala Ala Glu Thr Ala Val Tyr 
35 40 45 



Thr Gly Ser Val His Val Phe Gly Glu lie Ser Thr Asn Ala Tyr Val 
50 55 60 



Asp lie Asn Arg Val Val Arg Asp Thr lie Ala Glu lie Gly Tyr Thr 
65 70 75 * 80 



Asn Thr Glu Tyr Gly Phe Ser Ala Glu Thr Val Gly Val His Pro Ser 
85 90 95 



Leu Val Glu Gin Ser Pro Asp lie Ala Gin Gly Val Asn Glu Ala Leu 
100 105 110 



Glu Val Arg Gly Asn Ala Asp Gin Asp Pro Leu Asp Leu lie Gly Ala 
115 120 125 



Gly Asp Gin Gly Leu Met Phe Gly Phe Ala Val Asp Glu Thr Glu Glu 
130 135 140 



Leu Met Pro Leu Pro He Ala Leu Ser His Lys Leu Val Arg Arg Leu 
145 150 155 160 



Ala Glu Leu Arg Lys Ser Gly Glu He Ser Tyr Leu Arg Pro Asp Ala 
165 170 175 



Lys Ser Gin Val Thr Val Glu Tyr Asp Glu Asn Asp Arg Pro Val Arg 
180 185 • 190 



Val Asp Thr Val Val He Ser Thr Gin His Asp Pro Glu Ala Thr Asn 
195 200 205 



Glu Gin He His Gin Asp Val He Asp Lys Val He Lys Glu Val He 
210 215 220 
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Pro Ser Ser Tyr Leu Asp Asp Lys Thr Lys Phe Phe He Asn Pro Thr 
225 230 235 240 



Gly Arg Phe Val He Gly Gly Pro Gin Gly Asp Ser Gly Leu Thr Gly 
245 , 250 255 



Arg Lys He He Val Asp Thr Tyr Gly Gly Tyr Ser Arg His Gly Gly 
260 265 270 



Gly Ala Phe Ser Gly Lys Asp Ala Thr Lys Val Asp Arg Ser Ala Ser 
275 280 285 



Tyr Ala Ala Arg Tyr He Ala Lys Asn He Val Ala Ala Asp Leu Ala 
290 295 300 



Lys Lys Ala Glu Val Gin Leu Ala Tyr Ala He Gly Val Ala Gin Pro 
305 310 315 320 



Val Ser Val Arg He Asp Thr Phe Gly Thr Gly Thr Val Ala Glu Ser 
325 330 335 



Gin Leu Glu Lys Ala Ala Arg Gin He Phe Asp Leu Arg Pro Ala Gly 
340 345 350 



He He Gin Met Leu Asp Leu Lys Arg Pro He Tyr Arg Gin Thr Ser 
355 360 365 



Ala Tyr Gly His Met Gly Arg Thr Asp He Asp Leu Pro Trp Glu Arg 
370 375 380 



Leu Asp Lys Val Asp Ala Leu Lys Glu Ala Val Lys 

395 



385 


390 


<210> 


648 


<211> 


90 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


648 



Met Ala Val Lys He Arg Leu Thr Arg Met Gly Ser Lys Lys Lys Pro 
15 10 15 
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Phe Tyr Arg lie Asn Val Ala Asp Ser Arg Ser Pro "Arg Asp Gly Arg 
20 25 30 



Phe lie Glu Thr Val Gly Thr Tyr Asn Pro Leu Val Ala Glu Asn Gin 
35 40 45 



Val Thr Leu Lys Glu Asp Arg Val Leu Ala Trp Leu Ala Asn Gly Ala 
50 55 60 



Gin Pro Ser Asp Thr Val Arg Asn lie Leu Ser Lys Glu Gly Val Leu 
65 70 75 80 



Lys Lys Phe His Asp Ser Lys Phe Ser Lys 
85 90 



<210> 649 . 
<211> 112 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 649 

Met Gin Val lie Lys Arg Asn Gly Glu lie Ala Glu Phe Asn Pro Asp 
15 10 15 



Lys He Tyr Gin Ala He Leu Lys Ala Ala Gin Thr Val Tyr Val Leu 
20 25 30 



Thr Asp Asp Leu Arg Gin Asn Leu Ala Gin Val Thr Lys Lys Val Val 
35 40 45 



Leu Asp Leu Gin Glu Ala Lys Val Glu Arg Ala Thr He Ser Met He 
50 ' 55 60 



Gin Ser Met Val Glu His Arg Leu Leu Gly Ala Gly Tyr He Thr He 
65 70 75 80 



Ala Glu His Tyr He Ser Tyr Arg Leu Gin Arg Asp Leu Glu Arg Ser 
85 90 95 



Gly Tyr Gly Asp His He Ala Val His Leu His Phe Glu Gin He Arg 
100 105 110 



-733- 



WO 02/083855 



PCT/US02/11524 



<210> 650 
<211> 752 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 650 

Met Leu Cys Gin Asn Cys Lys lie Asn Asp Ser Thr lie His Leu Tyr 
15 10 15 



Thr Asn Leu Asn Gly Lys Gin Lys Gin lie Asp Leu Cys Gin Asn Cys 
20 25 30 



Tyr Lys lie He Lys Thr Asp Pro Asn Asn Ser Leu Phe Lys Gly Met 
35 40 45 



Thr Asp Leu Asn Asn Arg Asp Phe Asp Pro Phe Gly Asp Phe Phe Asn 
50 55 60 



Asp Leu Asn Asn Phe Arg Pro Ser Ser Asn Thr Pro Pro He Pro Pro 
65 70 75 80 



Thr Gin Ser Gly Gly Gly Tyr Gly Gly Asn Gly Gly Tyr Gly Ser Gin 
85 90 95 



Asn Arg Gly Ser Ala Gin Thr Pro Pro Pro Ser Gin Glu Lys Gly Leu 
100 105 110 



Leu Glu Glu Phe Gly He Asn Val Thr Glu He Ala Arg Arg Gly Asp 
115 120 125 



He Asp Pro Val He Gly Arg Asp Asp Glu He He Arg Val He Glu 
130 135 140 



He Leu Asn Arg Arg Thr Lys Asn Asn Pro Val Leu He Gly Glu Pro 
145 150 155 160 



Gly Val Gly Lys Thr Ala Val Val Glu Gly Leu Ala Gin Lys He Val 
165 170 175 



Asp Gly Asp Val Pro His Lys Leu Gin Gly Lys Gin Val He Arg Leu 
180 185 190 
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Asp Val Val Ser Leu Val Gin Gly Thr Gly lie Arg Gly Gin Phe Glu 
195 200 205 



Glu Arg Met Gin Lys Leu Met Glu Glu lie Arg Lys Arg Glu Asp lie 
210 215 220 



He Leu Phe He Asp Glu He His Glu He Val Gly Ala Gly Ser Ala 
225 230 235 240 



Ser Asp Gly Asn Met Asp Ala Gly Asn He Leu Lys Pro Ala Leu Ala 
245 250 255 



Arg Gly Glu Leu Gin Leu Val Gly Ala Thr Thr Leu Asn Glu Tyr Arg 
260 265 270 



He He Glu Lys Asp Ala Ala Leu Glu Arg Arg Met Gin Pro Val Lys 
275 280 285 



Val Asp Glu Pro Thr Val Asp Glu Thr He Thr He Leu Lys Gly He 
290 295 300 



Gin Lys Lys Tyr Glu Asp Tyr His His Val Gin Tyr Thr Asp Ala Ala 
305 310 315 320 



He Glu Ala Ala Ala Thr Leu Ser Asn Arg Tyr He Gin Asp Arg Phe 
325 330 335 



Leu Pro Asp Lys Ala He Asp Leu Leu Asp Glu Ala Gly Ser Lys Met 
340 345 350 



Asn Leu Thr Leu Asn Phe Val Asp Pro Lys Val He Asp Gin Arg Leu 
355 360 365 



He Glu Ala Glu Asn Leu Lys Ser Gin Ala Thr Arg Glu Glu Asp Phe 
370 375 380 



Glu Lys Ala Ala Tyr Phe Arg Asp Gin He Ala Lys Tyr Lys Glu Met 
385 390 395 400 



Gin Lys Lys Lys He Thr Asp Gin Asp Thr Pro Ser He Ser Glu Lys 
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405 410 415 



Thr lie Glu His lie lie Glu Gin Lys Thr Asn lie Pro Val Gly Asp 
420 425 430 



Leu Lys Glu Lys Glu Gin Ser Gin Leu lie His Leu Ala Glu Asp Leu 
435 440 445 



Lys Ser His Val lie Gly Gin Asp Asp Ala Val Asp Lys He Ala Lys 
450 455 460 



Ala He Arg Arg Asn Arg Val Gly Leu Gly Thr Pro Asn Arg Pro He 
465 470 475 480 



Gly Ser Phe Leu Phe Val Gly Pro Thr Gly Val Gly Lys Thr Glu Leu 
485 490 495 



Ser Lys Gin Leu Ala He Glu Leu Phe Gly Ser Ala Asp Ser Met He 
500 505 510 



Arg Phe Asp Met Ser Glu Tyr Met Glu Lys His Ser Val Ala Lys Leu 
515 520 525 



Val Gly Ala Pro Pro Gly Tyr Val Gly Tyr Asp Glu Ala Gly Gin Leu 
530 535 540 



Thr Glu Lys Val Arg His Asn Pro Tyr Ser Leu He Leu Leu Asp Glu 
545 550 555 560 



Val Glu Lys Ala His Pro Asp Val Met His Met Phe Leu Gin Val Leu 
565 570 575 



Asp Asp Gly Arg Leu Thr Asp Gly Gin Gly Arg . Thr Val Ser Phe Lys 
580 585 590 



Asp Ala He He He Met Thr Ser Asn Ala Gly Thr Gly Lys Thr Glu 
595 600 605 



Ala Ser Val Gly Phe Gly Ala Ala Arg Glu Gly Arg Thr Asn Ser Val 
610 615 620 
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Leu Gly Glu Leu Gly Asn Phe Phe Ser Pro Glu Phe Met Asn Arg Phe 
625 630 635 640 



Asp Gly lie lie Glu Phe Lys Ala Leu Ser Lys Asp Asn Leu Leu Gin 
645 650 655 



lie Val Glu Leu Met Leu Ala Asp Val Asn Lys Arg Leu Ser Ser Asn 
660 665 670 



Asn lie Arg Leu Asp Val Thr Asp Lys Val Lys Glu Lys Leu Val Asp 
675 680 685 



Leu Gly Tyr Asp Pro Lys Met Gly Ala Arg Pro Leu Arg Arg Thr lie 
690 695 700 



Gin Asp Tyr lie Glu Asp Thr lie Thr Asp Tyr Tyr Leu Glu Asn Pro 
705 710 715 720 



Ser Glu Lys Asp Leu Lys Ala Val Met Thr Ser Lys Gly Asn lie Gin 
725 730 735 



lie Lys Ser Ala Lys Lys Ala Glu Val Lys Ser Ser Glu Lys Glu Lys 
740 745 750 



<210> 651 

<211> 400 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 651 

Met Asn Glu Phe Glu Asp Leu Leu Asn Ser Val Ser Gin Val Glu Thr 
1 5 10 15 



Gly Asp Val Val Ser Ala Glu Val Leu Thr Val Asp Ala Thr Gin Ala 
20 25 30 



Asn Val Ala lie Ser Gly Thr Gly Val Glu Gly , Val Leu Thr Leu Arg 
35 40 45 

Glu Leu Thr Asn Asp Arg Asp Ala Asp lie Asn Asp Phe Val Lys Val 
50 55 60 
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Gly Glu Val Leu Asp Val Leu Val Leu Arg Gin Val Val Gly Lys Asp 
65 70 75 80 



Thr Asp Thr Val Thr Tyr Leu Val Ser Lys Lys Arg Leu Glu Ala Arg 
85 90 95 



Lys Ala Trp Asp Lys Leu Val Gly Arg Glu Glu Glu Val Val Thr Val 
100 105 110 



Lys Gly Thr Arg Ala Val Lys Gly Gly Leu Ser Val Glu Phe Glu Gly 
115 120 125 



Val Arg Gly Phe lie Pro Ala Ser Met Leu Asp Thr Arg Phe Val Arg 
130 135 140 



Asn Ala Glu Arg Phe Val Gly Gin Glu Phe Asp Thr Lys He Lys Glu 
145 150 155 ~ 160 



Val Asn Ala Lys Glu Asn Arg Phe He Leu Ser Arg Arg Glu Val Val 
165 170 175 



Glu Ala Ala Thr Ala Ala Ala Arg Ala Glu Val Phe Gly Lys Leu Ala 
180 185 190 



Val Gly Asp Val Val Thr Gly Lys Val Ala Arg He Thr Ser Phe Gly 
195 200 205 



Ala Phe Val Asp Leu Gly Gly Val Asp Gly Leu Val His Leu Thr Glu 
210 215 220 



Leu Ser His Glu Arg Asn Val Ser Pro Lys Ser Val Val Thr Val Gly 
225 230 235 240 



Glu Glu He Glu Val Lys He Leu Asp Leu Asn Glu Glu Glu Gly Arg 
245 250 255 



Val Ser Leu Ser Leu Lys Ala Thr Val Pro Gly Pro Trp Asp Gly Val 
260 265 270 



Glu Gin Lys Leu Ala Lys Gly Asp Val Val Glu Gly Thr Val Lys Arg 
275 280 285 
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Leu Thr Asp Phe Gly Ala Phe Val Glu Val Leu Pro Gly He Asp Gly 
290 295 300 



Leu Val His Val Ser Gin He Ser His Lys Arg He Glu Asn Pro Lys 
305 310 315 320 



Glu Ala Leu Lys Val Gly Gin Glu Val Gin Val Lys Val Leu Glu Val 
325 330 335 



Asn Ala Asp Ala Glu Arg Val Ser Leu Ser He Lys Ala Leu Glu Glu 
340 345 350 



Arg Pro Ala Gin Glu Glu Gly Gin Lys Glu Glu Lys Arg Ala Ala Arg 
355 360 365 



Pro Arg Arg Pro Arg Arg Gin Glu Lys Arg Asp Phe Glu Leu Pro Glu 
370 375 380 



Thr Gin Thr Gly Phe Ser Met Ala Asp Leu Phe Gly Asp He Glu Leu 
385 390 395 400 



<210> 652 
<211> 470 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 652 

Met Ala Glu Glu Arg Val Glu Pro Lys Pro He Asp Leu Gly Glu Tyr 
15 10 15 



Lys Phe Gly Phe His Asp Asp Val Glu Pro Val Leu Ser Thr Gly Lys 
20 25 30 

Gly Leu Asn Glu Gly Val He Arg Glu Leu Ser Ala Ala Lys Gly Glu 
35 40 45 

Pro Glu Trp Met Leu Glu Phe Arg Leu Lys Ser Tyr Glu Thr Phe Lys 
50 55 60 



Lys Met Pro Met Gin Thr Trp Gly Ala Asp Leu Ser Glu He Asp Phe 
65 70 75 80 
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Asp Asp Leu He Tyr Tyr Gin Lys Pro Ser Asp Lys Pro Ala Arg Ser 
85 90 95 



Trp Asp Asp Val Pro Glu Lys He Lys Glu Thr Phe Glu Arg He Gly 
100 105 110 



He Pro Glu Ala Glu Arg Ala Tyr Leu Ala Gly Ala Ser Ala Gin Tyr 
115 120 125 



Glu Ser Glu Val Val Tyr His Asn Met Lys Glu Glu Phe Gin Lys Leu 
130 135 140 



Gly He He Phe Thr Asp Thr Asp Ser Ala Leu Lys Glu Tyr Pro Asp 
145 150 155 160 



Leu Phe Lys Gin Tyr Phe Ala Lys Leu Val Pro Pro Thr Asp Asn Lys 
165 170 175 



Leu Ala Ala Leu Asn Ser Ala Val Trp Ser Gly Gly Thr Phe He Tyr 
180 185 190 



Val Pro Lys Gly Val Lys Val Asp He Pro Leu Gin Thr Tyr Phe Arg 
195 200 205 



He Asn Asn Glu Asn He Gly Gin Phe Glu Arg Thr Leu He He Val 
210 215 220 



Asp Glu Gly Ala Ser Val Tyr Tyr Val Glu Gly Cys Thr Ala Pro Thr 
225 230 235 240 



Tyr Ser Ser Asn Ser Leu His Ala Ala He Val Glu He Phe Ala Leu 
245 250 255 



Asp Gly Ala Tyr Met Arg Tyr Thr Thr He Gin Asn Trp Ser Asp Asn 
260 265 270 



Val Tyr Asn Leu Val Thr Lys Arg Ala Lys Ala Gin Lys Asp Ala Thr 
275 280 285 



Val Glu Trp He Asp Gly Asn Leu Gly Ala Lys Thr Thr Met Lys~ Tyr 
290 295 300 



-740- 



WO 02/083855 



PCT/US02/11524 



Pro Ser Val Tyr Leu Asp Gly Glu Gly Ala Arg Gly Thr Met Leu Ser 
305 310 315 320 



lie Ala Phe Ala Asn Ala Gly Gin His Gin Asp Thr Gly Ala Lys Met 
325 330 335 



He His Asn Ala Pro His Thr Ser Ser Ser He Val Ser Lys Ser lie 
340 345 350 



Ala Lys Gly Gly Gly Lys Val Asp Tyr Arg Gly Gin Val Thr Phe Asn 
355 360 365 



Lys Asn Ser Lys Lys Ser Val Ser His He Glu Cys Asp Thr He He 
370 375 380 



Met Asp Asp Leu Ser Ala Ser Asp Thr He Pro Phe Asn Glu He His 
385 390 395 400 



Asn Ser Gin Val Ala Leu Glu His Glu Ala Lys Val Ser Lys He Ser 
405 410 415 



Glu Glu Gin Leu Tyr Tyr Leu Met Ser Arg Gly Leu Ser Glu Ser Glu 
420 425 430 



Ala Thr Glu Met He Val Met Gly Phe Val Glu Pro Phe Thr Lys Glu 
435 440 445 



Leu Pro Met Glu Tyr Ala Val Glu Leu Asn Arg Leu He Ser Tyr Glu 
450 455 460 



Met Glu Gly Ser Val Gly 
465 470 



<210> 653 
<211> 413 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 653 

Met Lys Lys He Phe Leu Thr Leu Leu Thr Val Ser Leu Leu Gly Gly 
15 10 15 
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Ala Ser Thr Ala. Val Ala Gin Asp Phe Thr He Ala Ala Lys His Ala 
20 25 30 



He Ala Val Glu Ala Asn Thr Gly Lys He Leu Tyr Glu Lys Asp Ala 
35 40 45 



Thr Gin Pro Val Glu He Ala Ser He Thr Lys Leu He Thr Val Tyr 
50 55 60 



Leu Val Tyr Glu Ala Leu Glu Asn Gly Ser He Thr Leu Ser Thr Pro 
65 70 75 80 



Val Asp He Ser Asp Tyr Pro Tyr Gin Leu Thr Thr Asn Ser Glu Ala 
85 90 95 



Ser Asn He Pro Met Glu Ala Arg Asn Tyr Thr Val Glu Glu Leu Leu 
100 105 110 



Glu Ala Thr Leu Val Ser Ser Ala Asn Ser Ala Ala He Ala Leu Ala 
115 120 125 



Glu Lys He Ala Gly Ser Glu Lys Asp Phe Val Asp Met Met Arg Ala 
130 135 140 



Lys Leu Leu Glu Trp Gly He Gin Asp Ala Thr Val Val Asn Thr Thr 
145 150 ^155 160 

Gly Leu Asn Asn Glu Thr Leu Gly Asp Asn He Tyr Pro Gly Ser Lys 
165 170 175 



Lys Asp Glu Glu Asn Lys Leu Ser Ala Tyr Asp Val Ala He Val Ala 
180 185 190 



Arg Asn Leu He Lys Lys Tyr Pro Gin Val Leu Glu He Thr Lys Lys 
195 200 205 



Pro Ser Ser Thr Phe Ala Gly Met Thr He Thr Ser Thr Asn Tyr Met 
210 215 220 



Leu Glu Gly Met Pro Ala Tyr Arg Gly Gly Phe Asp Gly Leu Lys Thr 
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225 230 235 240 



Gly Thr Thr Asp Lys Ala Gly Glu Ser Phe Val Gly Thr Thr Val Glu 
245 250 255 



Lys Gly Met Arg Val lie Thr Val Val Leu Asn Ala Asp His Gin Asp 
260 265 270 



Asn Asn Pro Tyr Ala Arg Phe Thr Ala Thr Ser Ser Leu Met Asp Tyr 
275 280 285 



lie Ser Ser Thr Phe Thr Leu Arg Lys lie Val Gin Gin Gly Asp Ala 
290 295 300 



Tyr Gin Asp Ser Lys Ala Pro Val Gin Asp Gly 'Lys Glu Asp Thr Val 
305 310 315 320 



Thr Ala Val Ala Pro Glu Asp lie Tyr Leu lie Glu Arg Val Gly Asn 
325 330 335 



Gin Ser Ser Gin Ser Val Gin Phe Thr Pro Asp Ser Lys Ala He Pro 
340 345 350 



Ala Pro Leu Glu Ala Gly Thr Val Val Gly His Leu Thr Tyr Glu Asp 
355 360 365 



Lys Asp Leu He Gly Gin Gly Tyr He Thr Thr Glu Arg Pro Ser Phe 
370 375 380 



Glu Met Val Ala Asp Lys Lys He Glu Lys Ala Phe Phe Leu Lys Val 
385 390 395 400 



Trp Trp Asn Gin Phe Val Arg Phe Val Asn Glu Lys Leu 
405 410 



<210> 654 
<211> 335 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 654 

Met Lys Arg He Ala Val Leu Thr Ser Gly Gly Asp Ala Pro Gly Met 
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10 15 



Asn Ala Ala lie Arg Ala Val Val Arg Gin Ala lie Ser Glu Gly Met 
20 25 30 



Glu Val Phe Gly lie Tyr Asp Gly Tyr Ala Gly Met Val Ala Gly Glu 
35 40 45 



lie His Pro Leu Asp Ala Ala Ser Val Gly Asp lie lie Ser Arg Gly 
50 55 60 



Gly Thr Phe Leu His Ser Ala Arg Tyr Pro Glu Phe Ala Gin Leu Glu 
65 70 75 80 



Gly Gin Leu Lys Gly lie Glu Gin Leu Lys Lys His Gly lie Glu Gly 
85 90 95 



Val Val Val lie Gly Gly Asp Gly Ser Tyr His Gly Ala Met Arg Leu 
100 105 110 



Thr Glu His Gly Phe Pro Ala He Gly Leu Pro Gly Thr He Asp Asn 
115 120 125 



Asp He Val Gly Thr Asp Phe Thr lie Gly Phe Asp Thr Ala Val Thr 
130 135 140 



Thr Ala Met Asp Ala He Asp Lys He Arg Asp Thr Ser Ser Ser His 
145 150 155 160 



Arg Arg Thr Phe Val He Glu Val Met Gly Arg Asn Ala Gly Asp He 
165 170 175 



Ala Leu Trp Ala Gly He Ala Thr Gly Ala Asp Glu He He He Pro 
180 185 190 



Glu Ala Gly Phe Lys Met Glu Asp He Val Ala Ser He Lys Ala Gly 
195 200 205 



Tyr Glu Cys Gly Lys Lys His Asn He He Val Leu Ala Glu Gly Val 
210 215 220 



-744- 



WO 02/083855 



PCTYUS02/11524 



Met Ser Ala Ala Glu Phe Gly Gin Lys Leu Lys Glu.Ala Gly Asp Thr 
225 230 235 240 



Ser Asp Leu Arg Val Thr Glu Leu Gly His He Gin Arg Gly Gly Ser 
245 250 255 



Pro Thr Ala Arg Asp Arg Val Leu Ala Ser Arg Met Gly Ala His Ala 
260 265 270 



Val Lys Leu Leu Lys Glu Gly He Gly Gly Val Ala Val Gly He Arg 
275 280 285 



Asn Glu Lys Met Val Glu Asn Pro He Leu Gly Thr Ala Glu Glu Gly 
290 295 300 



Ala Leu Phe Ser Leu Thr Ala Glu Gly Lys He Val Val Asn Asn Pro 
305 310 315 320 



His Lys Ala Asp He Glu Leu Ser Ser Leu Asn Lys Ser Leu Ser 
325 330 335 



<210> 655 
<211> 501 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 655 

Met Asn Lys Arg Val Lys He Val Ala Thr Leu Gly Pro Ala Val Glu 
15 10 15 



He Arg Gly Gly Lys Lys Phe Gly Glu Asp Gly Tyr Trp Gly Glu Lys 
20 25 30 



Leu Asp Val Glu Ala Ser Ala Lys Asn He Ala Lys Leu He Glu Ala 
35 40 45 



Gly Ala Asn Thr Phe Arg Phe Asn Phe Ser His Gly Asp His Gin Glu 
50 55 60 



Gin Gly Glu Arg Met Ala Thr Val Lys Leu Ala Glu Lys He Ala Gly 
65 70 75 80 
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Lys Lys Val Gly Phe Leu Leu Asp Thr Lys Gly Pro Glu lie Arg Thr 
85 90 95 



Glu Leu Phe Glu Gly Glu Ala Lys Glu Tyr Ser Tyr Lys Thr Gly Glu 
100 105 110 



Lys lie Arg Val Ala Thr Lys Gin Gly lie Lys Ser Thr Arg Glu Val 
115 120 125 



lie Ala Leu Asn Val Ala Gly Ala Leu Asp lie Tyr Asp Asp Val Glu 
130 135 140 



Val Gly Arg Gin Val Leu Val Asp Asp Gly Lys Leu Gly Leu Arg Val 
145 150 155 160 



Val Ala Lys Asp Asp Ala Thr Arg Glu Phe Glu Val Glu Val Glu Asn 
165 170 175 



Asp Gly lie lie Ala Lys Gin Lys Gly Val Asn lie Pro Asn Thr Lys 
180 185 190 



He Pro Phe Pro Ala Leu Ala Glu Arg Asp Asn Asp Asp He Arg Phe 
195 200 205 



Gly Leu Glu Gin Gly He Asn Phe He Ala He Ser Phe Val Arg Thr 
210 215 220 



Ala Lys Asp Val Asn Glu Val Arg Ala He Cys Glu Glu Thr Gly Asn 
225 230 235 240 



Gly His Val Gin Leu Phe Ala Lys He Glu Asn Gin Gin Gly He Asp 
245 250 255 



Asn Leu Asp Glu He He Glu Ala Ala Asp Gly He Met He Ala Arg 
260 265 270 



Gly Asp Met Gly lie Glu Val Pro Phe Glu Met Val Pro Val Tyr Gin 
275 280 285 



Lys Met lie He Lys Lys Val Asn Ala Ala Gly Lys Val Val He Thr 
290 295 300 
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Ala Thr Asn Met Leu Glu Thr Met Thr Glu Lys Pro Arg Ala Thr Arg 
305 310 315 320 



Ser Glu Val Ser Asp Val Phe Asn Ala Val He Asp Gly Thr Asp Ala 
325 330 335 



Thr Met Leu Ser Gly Glu Ser Ala Asn Gly Lys Tyr Pro Leu Glu Ser 
340 345 350 



Val Thr Thr Met Ala Thr He Asp Lys Asn Ala Gin Ala Leu Leu Asn 
355 360 365 



Glu Tyr Gly Arg Leu Asp Ser Asp Ser Phe Glu Arg Asn Ser Lys Thr 
370 375 380 



Glu Val Met Ala Ser Ala Val Lys Asp Ala Thr Ser Ser Met Asp He 
385 390 395 400 



Lys Leu Val Val Thr Leu Thr Lys Thr Gly His Thr Ala Arg Leu He 
405 410 415 



Ser Lys Tyr Arg Pro Asn Ala Asp He Leu Ala Leu Thr Phe Asp Glu 
420 425 430 



Leu Thr Glu Arg Gly Leu Met Leu Asn Trp Gly Val He Pro Met Leu 
-435 440 445 



Thr Asp Ala Pro Ser Ser Thr Asp Asp Met Phe Glu He Ala Glu Arg 
450 455 460 



Lys Ala Val Glu Ala Gly Leu Val Glu Ser Gly Asp Asp He Val He 
465 470 475 480 



Val Ala Gly Val Pro Val Gly Glu Ala Val Arg Thr Asn Thr Met Arg 
485 490 ' 495 



He Arg Thr Val Arg 
500 



<210> 656 
<211> 491 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 656 j 

Met Lys Glu Leu Asp Gin Asn Gin Ala Pro lie Tyr Glu Ala Leu Val 
1 5 10 15 



Lys Leu Arg Lys Lys Arg lie Val Pro Phe Asp Val Pro Gly His Lys 
20 25 30 



Arg Gly Arg Gly Asn Pro Glu Leu Val Glu Leu Leu Gly Glu Lys Cys 
35 40 45 



Val Gly lie Asp Val Asn Ser Met Lys Pro Leu Asp Asn Leu Gly His 
50 55 60 



Pro lie Ser He He Arg Asp Ala Glu Glu Leu Ala Ala Asp Ala Phe 
65 70 75 80 



Gly Ala Ser His Ala Phe Leu Met He Gly Gly Thr Thr Ser Ser Val 
85 90 95 



Gin Thr Met He Leu Ala Thr Cys Lys Ala Gly Asp Lys He He Leu 
100 105 110 



Pro Arg Asn Val His Lys Ser Ala He Asn Ala Leu Val Leu Cys Gly 
115 120 125 



Ala He Pro He Tyr He Glu Met Ser Val Asp Pro Lys He Gly He 
130 135 140 



Ala Leu Gly Leu Glu Asn Asp Arg Val Ala Gin Ala He Lys Asp His 
145 150 155 160 



Pro Asp Ala Lys Ala He Leu He Asn Asn Pro Thr Tyr Tyr Gly He 
165 170 " 175 



Cys Ser Asp Leu Lys Gly Leu Thr Glu Met Ala His Glu Ala Gly Met 
180 185 190 



Met Val Leu Val Asp Glu Ala His Gly Ala His Leu His Phe Thr Asp 
195 200 205 



-748- 



WO 02/083855 



PCT/US02/11524 



Lys Leu Pro lie Ser Ala Met Asp Ala Gly Ala Asp Met Ala Ala Val 
210 215 220 



Ser Met His Lys Ser Gly Gly Ser Leu Thr Gin Ser Ser lie Leu Leu 
225 230 235 240 



lie Gly Glu Gin Met Asn Ser Glu Tyr Val Arg Gin lie He Asn Leu 
245 250 255 



Thr Gin Ser Thr Ser Ala Ser Tyr Leu Leu Met Ala Ser Leu Asp He 
260 265 270 



Ser Arg Arg Asn Leu Ala Leu Arg Gly Lys Glu Ser Phe Glu Lys Val 
275 280 285 



He Glu Leu Ser Glu Tyr Ala Arg Arg Glu He Asn Ala He Gly Gly 
290 295 300 



Tyr Tyr Ala Tyr Ser Lys Glu Leu He Asp Gly Val Ser Val Cys Asp 
305 310 315 320 



Phe Asp Val Thr Lys Leu Ser Val Tyr Thr Gin Gly He Gly Leu Thr 
325 330 335 



Gly He Glu Val Tyr Asp Leu Leu Arg Asp Glu Tyr Asp He Gin He 
340 345 350 



Glu Phe Gly Asp He Gly Asn He Leu Ala Tyr He Ser He Gly Asp 
355 360 365 



Arg He Gin Asp He Glu Arg Leu Val Gly Ala Leu Ala Asp He Lys 
370 375 380 



Arg Leu Tyr Ser Arg Asp Gly Lys Asp Leu He Ala Gly Glu Tyr He 
385 390 395 400 



Gin Pro Glu Leu Val Leu Ser Pro Gin Glu Ala Phe Tyr Ser Glu Arg 
405 • 410 415 



Lys Ser Leu Thr Leu Asp Asp Ser Val Gly Gin Val Cys Gly Glu Phe 
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420 



425 



430 



Val Met Cys Tyr Pro Pro Gly lie Pro lie Leu Ala Pro Gly Glu Arg 
. 435 440 445 



lie Thr Arg Glu lie Val Asp Tyr 
450 455 



Cys Ser Leu Gin Gly Thr Glu Asp 
465 470 



lie Lys Arg Lys Thr Asn Tyr Lys 
485 



lie Gin Phe Ala Lys Glu Arg Gly 
460 

■> 

Pro Glu Val Asn His lie Asn Val 

475 ■ . ■ 480 

Lys Ser Gin 
490 



<210> 657 
<211> 286 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 657 

Met Asp Leu Trp Phe Ser Glu Val His Thr Pro Asp Val Lys Leu Ser 
15 10 15 



Leu Arg Thr Ala Lys Gin Leu Tyr Ala Gly Lys Ser Glu Trp Gin Asp 
20 25 30 



He Glu Val Leu Asp Thr Pro Ala Phe Gly Lys He Leu He Leu Asn 
35 40 45 



Gly His Val Leu Phe Ser Asp Ala Asp Asp Phe Val Tyr Asn Glu Met 
50 55 60 



Thr Val His Val Pro Met Ala Val His Pro Asn Pro Lys Lys Val Leu 
65 70 75 80 



Val He Gly Gly Gly Asp Gly Gly Val Ala Gin Val Leu Thr Leu Tyr 
85 90 95 



Pro Glu Leu Glu Gin He Asp He Val Glu Pro Asp Glu Met Leu Val 
100 105 110 



Glu Val Cys Arg Glu Tyr Phe Pro Asp Phe Ala Ala Gly Leu Asp Asp 
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115 120 125 



Pro Arg Val Thr lie Tyr Tyr Gin Asn Gly Leu Arg Phe Leu Arg Asn 
130 135 140 



Cys Glu Asp Asp Tyr Asp lie He He Asn Asp Ala Thr Asp Pro Phe 
145 150 155 160 



Gly His Thr Glu Gly Leu Phe Thr Lys Glu Phe Tyr Gly Asn Ser Tyr 
165 170 175 



Arg Ala Leu Lys Glu Asp Gly He Met He Tyr Gin His Gly Ser Pro 
180 185 190 



Phe Phe Asp Glu Asp Glu Ser Ala Cys Arg Ser Met His Arg Lys Val 
195 200 205 



Asn Gin Ala Phe Pro He Ser Arg Val Tyr Gin Ala His He Pro Thr 
210 r 215 220 



Ser Pro Ala Gly Tyr Trp Leu Phe Gly Phe Ala Ser Lys Lys Tyr His 
225 230 235 240 



Pro Val Lys Asp Phe Asp Lys Glu Gly Trp Lys Lys Arg Gin Leu Phe 
245 250 255 



Thr Glu Tyr Tyr Thr Ala Asn Leu His Val Gly Ala Phe Met Leu Pro 
260 265 270 



Lys Tyr Val Glu Asp He Leu Glu Glu Glu Glu Gly Lys Lys 
275 280 285 



<210> 658 

<211> 291 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 658 

Met Arg Asn Val Arg Val Ala Thr He Gin Met Gin Cys Ala Lys Asp 

1-5 10 15 



Val Ala Thr Asn He Gin Thr Ala Glu Arg Leu Val Arg Gin Ala Ala 
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20 25 30 



Glu Gin Gly Ala Gin lie lie Leu Leu Pro Glu Leu Phe Glu His Pro 
35 40 45 



Tyr Phe Cys Gin Glii Arg Gin Tyr Asp Tyr Tyr Gin Tyr Ala Gin Ser 
50 55 60 



Val Ala Glu Asn Thr Ala lie Gin His Phe Lys Val He Ala Lys Glu 
65 70 75 80 



Leu Gin Val Val Leu Pro He Ser Phe Tyr Glu Lys Asp Gly Asn Val 
85 90 95 



Leu Tyr Asn Ser He Ala Val He Asp Ala Asp Gly Glu Val Leu Gly 
100 105 110 



Val Tyr Arg Lys Thr His He Pro Asp Asp His Tyr Tyr Gin Glu Lys 
115 120 125 



Phe Tyr Phe Thr Pro Gly Asn Thr Gly Phe Lys Val Trp Asn Thr Arg 
130 135 140 



Tyr Ala Lys He Gly He Gly He Cys Trp Asp Gin Trp Phe Pro Glu 
145 150 155 160 



Thr Ala Arg Cys Leu Ala Leu Asn Gly Ala Glu Leu Leu Phe Tyr Pro 
165 170 175 



Thr Ala He Gly Ser Glu Pro He Leu Asp Thr Asp Ser Cys Gly His 
180 185 190 



Trp Gin Arg Thr Met Gin Gly His Ala Ala Ala Asn He Val Pro Val 
195 200 205 



He Ala Ala Asn Arg Tyr Gly Leu Glu Glu Val Thr Pro Ser Glu Glu 
210 215 220 



Asn Gly Gly Gin Ser Ser Ser Leu Asp Phe Tyr Gly Ser Ser Phe Met 
225 230 235 240 
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Thr Asp Glu Thr Gly Ala He Leu Glu Arg Ala Glu Arg Gin Glu Glu 
245 250 255 

Ala Val Leu Leu Ala Thr Tyr Asp Leu Asp Lys Gly Ala Ser Glu Arg 
260 265 270 

Leu Asn Trp Gly Leu Phe Arg Asp Arg Arg Pro Glu Met Tyr Arg Gin 
275 280 285 

He Thr Asp 
290 



659 
119 
PRT 

Streptococcus pneumoniae 
<400> 659 

Met Ala Arg Val Lys Gly Gly "Val Val Ser Arg Lys Arg Arg Lys Arg 
1 . 5 10 15 



<210> 
<211> 
<212> 
<213> 



He Leu Lys Leu Ala Lys Gly Tyr Tyr Gly Ala Lys His He Leu Phe 
20 25 30 



Arg Thr Ala Lys Glu Gin Val Met Asn Ser Tyr Tyr Tyr Ala Tyr Arg 
35 40 45 



Asp Arg Arg Gin Lys Lys Arg Asp Phe Arg Lys Leu Trp He Thr Arg 
50 55 60 



He Asn Ala Ala Ala Arg Met Asn Gly Leu Ser Tyr Ser Gin Leu Met 
65 70 75 80 



His Gly Leu Lys Leu Ala Glu He Glu Val Asn Arg Lys Met Leu Ala 
85 90 95 



Asp Leu Ala Val Asn Asp Ala Val Ala Phe Thr Ala Leu Ala Asp Ala 
100 105 110 * 



Ala Lys Ala Lys Leu Gly Lys 
115 
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<210> 660 

<211> 181 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 660 

Met Glu Phe Glu Glu Lys Thr Leu Ser Arg Lys Glu lie Tyr Gin Gly 
1 5 10 15 



Pro lie Phe Lys Leu Val Gin Asp Gin Val Glu Leu Pro Glu Gly Lys 
20 25 30 



Gly Thr Ala Gin Arg Asp Leu lie Phe His Asn Gly Ala Val Cys Val 
35 40 45 



Leu Ala Val Thr Asp Glu Gin Lys Leu lie Leu Val Lys Gin Tyr Arg 
50 55 60 



Lys Ala lie Glu Ala Val Ser Tyr Glu He Pro Ala Gly Lys Leu Glu 
65 70 75 80 



Val Gly Glu Asn Thr Ala Pro Val Ala Ala Ala Leu Arg Glu Leu Glu 
85 90 95 



Glu Glu Thr Ala Tyr Thr Gly Lys Leu Glu Leu Leu Tyr Asp Phe Tyr 
100 105 110 



Ser Ala He Gly Phe Cys Asn Glu Lys Leu Lys Leu Tyr Leu Ala Ser 
115 120 125 



Asp Leu Thr Lys Val Glu Asn Pro Arg Pro Gin Asp Glu Asp Glu Thr 
130 135 140 



Leu Glu Val Leu Glu Val Ser Leu Glu Glu Ala Lys Glu Leu He Gin 
145 150 155 160 



Ser Gly His He Cys Asp Ala Lys Thr He Met Ala Val Gin Tyr Trp 
165 170 175 



Glu Leu Gin Lys Lys 
180 
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<210> 661 

<211> 191 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 661 

Met Asn Lys Gly Gly Gin Met Lys Lys Val Met Phe Ala Gly Leu Ser 
1 5 10 15 



Leu Leu Ser Leu Val Val Leu Met Ala Cys Gly Glu Glu Glu Thr Lys 
20 25 30 



Lys Thr Gin Ala Ala Gin Gin Pro Lys Gin Gin Thr Thr Val Gin Gin 
35 40 45 



lie Ala Val Gly Lys Asp Ala Pro Asp Phe Thr Leu Gin Ser Met Asp 
50 55 60 



Gly Lys Glu Val Lys Leu Ser Asp Phe Lys Gly Lys Lys Val Tyr Leu 
65 70 75 80 



Lys Phe Trp Ala Ser Trp Cys Gly Pro Cys Lys Lys Ser Met Pro Glu 
85 90 95 



Leu Met Glu Leu Ala Ala Lys Pro Asp Arg Asp Phe Glu He Leu Thr 
100 105 110 



Val lie Ala Pro Gly He Gin Gly Glu Lys Thr Val Glu Gin Phe Pro 
115 120 125 



Gin Trp Phe Gin Glu Gin Gly Tyr Lys Asp He Pro Val Leu Tyr Asp 
130 1 135 140 



Thr Lys Ala Thr Thr Phe Gin Ala Tyr Gin He Arg Ser He Pro Thr 
145 150 155 160 



Glu Tyr Leu He Asp Ser Gin Gly Lys He Gly Lys He Gin Phe Gly 
165 170 175 



Ala He Ser Asn Ala Asp Ala Glu Ala Ala Phe Lys Glu Met Asn 
180 185 190 
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<210> 662 

<211> 418 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 662 

Met He Phe Asp Lys Asp Asp Phe Lys Ala Tyr Asp Ala Asp Leu Trp 
1 5 10 15 



Asn Ala He Aia Lys Glu Glu Glu Arg Gin Gin Asn Asn He Glu Leu 
20 25 30 



He Ala Ser Glu Asn Val Val Ser Lys Ala Val Met Ala Ala Gin Gly 
35 40 45 



Ser He Leu Thr Asn Lys Tyr Ala Glu Gly Tyr Pro Gly Arg Arg Tyr 
50 55 60 



Tyr Gly Gly Thr Asp Val Val Asp Val Val Glu Thr Leu Ala He Glu 
65 .70 75 80 



Arg Ala Lys Glu He Phe Gly Ala Lys Phe Ala Asn Val Gin Pro His 
85 90 95 



Ser Gly Ser Gin Ala Asn Cys Ala Ala Tyr Met Ser Leu He Glu Pro 
100 105 110 



Gly Asp Thr Val Met Gly Met Asp Leu Ala Ser Gly Gly His Leu Thr 
115 120 125 



His Gly Ala Pro Val Ser Phe Ser Gly Gin Thr Tyr Asn Phe Val Ser 
130 135 140 



Tyr Ser Val Asp Pro Lys Thr Glu Leu Leu Asp Phe Asp Ala He Leu 
145 150 155 160 



Lys Gin Ala Gin Glu Val Lys Pro Lys Leu He Val Ala Gly Ala Ser 
165 170 175 



Ala Tyr Ser Gin He He Asp Phe Ser Lys Phe Arg Glu He Ala Asp 
180 185 190 
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Ala Val Gly Ala Lys Leu Met Val Asp Met Ala His He Ala Gly Leu 
195 200 205 



Val Ala Ala Gly Leu His Pro Ser Pro Val Pro Tyr Ala His He Thr 
210 215 220 



Thr Thr Thr Thr His Lys Thr Leu Arg Gly Pro Arg Gly Gly Leu He 
225 230 235 240 



Leu Thr Asn Asp Glu Glu Leu Ala Lys Lys He Asn Ser Ala He Phe 
245 250 255 



Pro Gly He Gin Gly Gly Pro Leu Glu His Val Val Ala Ala Lys Ala 
260 265 270 



Val Ser Phe Lys Glu Val Leu Asp Pro Ala Phe Lys Glu Tyr Ala Ala 
275 280 285 



Asn Val He Lys Asn Ser Lys Ala Met Ala Asp Val Phe Leu Gin Asp 
290 295 300 



Pro Asp Phe Arg He He Ser Gly Gly Thr Glu Asn His Leu Phe Leu 
305 310 315 320 



Val Asp Val Thr Lys Val Val Glu Asn Gly Lys Val Ala Gin Asn Leu 
325 330 335 



Leu Asp Glu Val Asn He Thr Leu Asn Lys Asn Ser He Pro Tyr Glu 
340 345 350 



Ser Leu Ser Pro Phe Lys Thr Ser Gly He Arg He Gly Ala Ala Ala 
355 360 365 



He Thr Ala Arg Gly Phe Gly Glu Glu Glu Ser Arg Lys Val Ala Glu 
370 375 380 



Leu He He Lys Thr Leu Lys Asn Ser Glu Asn Glu Ala Val Leu Glu 
385 390 395 400 



Glu Val Arg Ser Ala Val Lys Glu Leu Thr Asp Ala Phe Pro Leu Tyr 
405 410 415 
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Glu Asp 



<210> 663 
<211> 341 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 663 

Met Lys Asn Lys Phe Phe Leu He Ala He Leu Ala Met Cys He Val 
15 10 15 



Phe Ser Ala Cys Ser Ser Asn Ser Val Lys Asn Glu Glu Asn Thr Ser 
20 25 30 



Lys Glu His Ala Pro Asp Lys He Val Leu Asp His Ala Phe Gly Gin 
35 40 45 



Thr He Leu Asp Lys Lys Pro Glu Arg Val Ala Thr He Ala Trp Gly 
50 55 60 



Asn His Asp Val Ala Leu Ala Leu Gly He Val Pro Val Gly Phe Ser 
65 70 75 80 



Lys Ala Asn Tyr Gly Val Ser Ala Asp Lys Gly Val Leu Pro Trp Thr 
85 90 95 



Glu Glu Lys He Lys Glu Leu Asn Gly Lys Ala Asn Leu Phe Asp Asp 
100 105 110 



Leu Asp Gly Leu Asn Phe Glu Ala He Ser Asn Ser Lys Pro Asp Val 
115 120 125 1 



He Leu Ala Gly Tyr Ser Gly He Thr Lys Glu Asp Tyr Asp Thr Leu 
130 135 140 



Ser Lys He Ala Pro Val Ala Ala Tyr Lys Ser Lys Pro Trp Gin Thr 
145 150 155 160 



Leu Trp Arg Asp Met He Lys He Asp Ser Lys Ala Leu Gly Met Glu 
165 170 175 
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Lys Glu Gly Asp Glu Leu lie Lys Asn Thr Glu Ala Arg lie Ser Lys 
180 185 190 



Glu Leu Glu Lys His Pro Glu lie Lys Gly Lys lie Lys Gly Lys Lys 
195 200 205 



Val Leu Phe Thr Met lie Asn Ala Ala Asp Thr Ser Lys Phe Trp lie 
210 215 220 



Tyr Thr Ser Lys Asp Pro Arg Ala Asn Tyr Leu Thr Asp Leu Gly Leu 
225 230 235 240 

y 

Val Phe Pro Glu Ser Leu Lys Glu Phe Glu Ser Glu Asp Ser Phe Ala 
245 250 255 



Lys Glu lie Ser Ala Glu Glu Ala Asn Lys lie Asn Asp Ala Asp Val 
260 265 270 



lie lie Thr Tyr Gly Asp Asp Lys Thr Leu Glu Ala Leu Gin Lys Asp 
275 280 285 



Pro Leu Leu Gly Lys lie Asn Ala lie Lys Asn Gly Ala Val Ala Val 
290 295 300 



lie Pro Asp Asn Thr Pro Leu Ala Ala Ser Cys Thr Pro Thr Pro Leu 
305 310 315 320 



Ser lie Asn Tyr Thr He Glu Glu Tyr Leu Asn Leu Leu Gly Asn Ala 
325 330 335 



Cys Lys Asn Ala Lys 
340 



<210> 664 

<211> 898 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 664 



Met Ser Leu Gin Lys Leu Glu Asn Tyr Ser Asn Lys Ser Val Val Gin 
15 10 15 
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Glu Glu Val Leu lie Leu Thr Glu Leu Leu Glu Asp He Thr Lys Asn 
20 25 30 



Met Leu Ala Pro Glu Thr Phe Glu Lys lie He Gin Leu Lys Glu Leu 
35 40 45 



Ser Thr Gin Glu Asp Tyr Gin Gly Leu Asn Arg Leu Val Thr Ser Leu 
50 55 60 



Ser Asn Asp Glu Met Val Tyr He Ser Arg Tyr Phe Ser He Leu Pro 
65 70 75 80 



Leu Leu He Asn He Ser Glu Asp Val Asp Leu Ala Tyr Glu He Asn 
85 90 95 



His Gin Asn Asn He Asp Gin Asp Tyr Leu Gly hys Leu Ser Thr Thr 
100 105 110 



He Lys Leu Val Ala Glu Lys Glu Asn Ala Val Glu He Leu Glu His 
115 120 125 



Leu Asn Val Val Pro Val Leu Thr Ala His Pro Thr Gin Val Gin Arg 
130 135 140 



Lys Ser Met Leu Asp Leu Thr Asn His He His Ser Leu Leu Arg Lys 
145 150 155 160 



Tyr Arg Asp Val Lys Leu Gly Leu He Asn Lys Asp Lys Trp Tyr Asn 
165 170 ~ ^ 175 



Asp Leu Arg Arg Tyr He Glu He He Met Gin Thr Asp Met He Arg 
180 185 190 



Glu Lys Lys Leu Lys Val Thr Asn Glu He Thr Asn Ala Met Glu Tyr 
. 195 200 205 



Tyr Asn Ser Ser Phe Leu Lys Ala Val Pro His Leu Thr Thr Glu Tyr 
210 . 215 220 



Lys Arg Leu Ala Gin Ala His Gly Leu Asn Leu Lys Gin Ala Lys Pro 
225 230 235 240 
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lie Thr Met Gly Met Trp lie Gly Gly Asp Arg Asp Gly Asn Pro Phe 
245 250 255 



Val Thr Ala Lys Thr Leu Lys Gin Ser Ala Leu Thr Gin Cys Glu Val 
260 265 270 



lie Met Asn Tyr Tyr Asp Lys Lys lie Tyr Gin Leu Tyr Arg Glu Phe 
275 280 285 



Ser Leu Ser Thr Ser lie Val Asn Val Ser Lys Gin Val Arg Glu Met 
290 295 . 300 



Ala Arg Gin Ser Lys Asp Asn Ser He Tyr Arg Glu Lys Glu Leu Tyr 
305 310 315 320 



Arg Arg Ala Leu Phe Asp He Gin Ser Lys He Gin Ala Thr Lys Thr 
325 330 335 



Tyr Leu He Glu Asp Glu Glu Val Gly Thr Arg Tyr Glu Thr Ala Asn 
340 345 350 



Asp Phe Tyr Lys Asp Leu He Ala He Arg Asp Ser Leu Leu Glu Asn 
355 360 365 



Lys Gly Glu Ser Leu He Ser Gly Asp Phe Val Glu Leu Leu Gin Ala 
370 375 380 



Val Glu He Phe Gly Phe Tyr Leu Ala Ser He Asp Met Arg Gin Asp 
385 390 . 395 400 



Ser Ser Val Tyr Glu Ala Cys Val Ala Glu Leu Leu Lys Ser Ala Gly 
405 410 415 



He His Ser Arg Tyr Ser Glu Leu Ser Glu Glu Glu Lys Cys Asp Leu 
420 425 430 



Leu Leu Lys Glu Leu Glu Glu Asp Pro Arg He Leu Ser Ala Thr His 
435 440 445 



Ala Glu Lys Ser Glu Leu Leu Ala Lys Glu Leu Ala He Phe Lys Thr 
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450 455 460 



Ala Arg Val Leu Lys Asp Lys Leu Gly Asp Asp Val lie Arg Gin Thr 
465 470 475 480 



He He Ser His Ala Thr Ser Leu Ser Asp Met Leu Glu Leu Ala He 
485 490 495 



Leu Leu Lys Glu Val Gly Leu Val Asp Thr Glu Arg Ala Arg Val Gin 
500 505 510 



He Val Pro Leu Phe Glu Thr He Glu Asp Leu Asp His Ser Glu Glu 
515 520 525 



Thr Met Arg Lys Tyr Leu Ser Leu Ser Leu Ala Lys Lys Trp He Asp 
530 535 540 



Ser Arg Asn Asn Tyr Gin Glu He Met Leu Gly Tyr Ser Asp Ser Asn 
545 550 555 560 



Lys Asp Gly Gly Tyr Leu Ser Ser Cys Trp Thr Leu Tyr Lys Ala Gin 
565 570 575 



Gin Gin Leu Thr Ala Xle Gly Asp Glu Phe Gly Val Lys Val Thr Phe 
580 585 590 



Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pro Thr Tyr 
595 600 605 . 



Glu Ala He Thr Ser Gin Pro Leu Lys Ser He Lys Asp Arg He Arg 
610 615 620 



Leu Thr Glu Gin Gly Glu Val He Gly Asn Lys Tyr Gly Asn Lys Asp 
625 630 635 640 



Ala Ala Tyr Tyr Asn Leu Glu Met Leu Val Ser Ala Ala He Asn Arg 
645 650 655 



Met He Thr Gin Lys Lys Ser Asp Thr Asn Thr Pro Asn Arg Tyr Glu 
660 665 670 
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Thr He Met Asp Gin Val Val Asp Arg Ser Tyr Asp He Tyr Arg Asp 
675 680 685 



Leu Val Phe Gly Asn Glu His Phe Tyr Asp Tyr Phe Phe Glu Ser Ser 
690 695 700 



Pro He Lys Ala He Ser Ser Phe Asn He Gly Ser Arg Pro Ala Ala 
705 710 715 720 



Arg Lys Thr He Thr Glu He Gly Gly Leu Arg Ala He Pro Trp Val 
725 730 735 



Phe Ser Trp Ser Gin Ser' Arg Val Met Phe Pro Gly Trp Tyr Gly Val 
740 745 750 



Gly Ser Ser Phe Lys Glu Phe He Asn Lys Asn Pro Glu Asn He Ala 
755 760 765 



He Leu Arg Asp Met Tyr Gin Asn Trp Pro Phe Phe Gin Ser Leu Leu 
770 775 780 



Ser Asn Val Asp Met Val Leu Ser Lys Ser Asn Met Asn He Ala Phe 
785 790 795 800 



Glu Tyr Ala Lys Leu Cys Glu Asp Glu Gin Val Lys Ala He Tyr Glu 
805 810 815 



Thr He Leu Asn Glu Trp Gin Val Thr Lys Asn Val He Leu Ala He 
820 825 830 



Glu Gly His Asp Glu Leu Leu Ala Asp Asn Pro Tyr Leu Lys Ala Ser 
835 840 845 



Leu Asp Tyr Arg Met Pro Tyr Phe Asn He Leu Asn Tyr He Gin Leu 
850 855 860 



Glu Leu He Lys Arg Gin Arg Arg Gly Glu Leu Ser Ser Asp Gin Glu 
865 870 875 880 



Arg Leu He His He Thr lie Asn Gly He Ala Thr Gly Leu Arg Asn 
885 890 895 
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Ser Gly 



<210> 665 

<211> 115 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 665 

Met Ala Phe Glu Lys lie lie Gin Leu Lys Asn Cys Arg Tyr Asp Tyr 
1 5 10 15 



Thr Leu Ser Pro Ser Val Lys Lys Phe Thr Leu Lys Asp Asn Thr Phe 
20 25 30 



Phe Glu Thr Lys Val Gly Asn Tyr Glu Leu Thr Arg Leu Leu Glu Lys 
35 40 45 



Val Pro Asn Ser Gly Glu Gly Phe Gin Leu Lys He He He Asn Lys 
50 55 60 



Glu Leu Thr Gly Ala Lys He Asn He Thr Asp Lys Phe Gly Leu Arg 
65 70 75 80 



Leu Val Asp He Phe Lys Ser Glu Asp His His He His Gin Glu Lys 
85 90 95 



Phe Tyr Phe Leu Met Asp Ser Leu Val Glu Arg Gly Val Phe Thr Lys 
100 105 110 



Ser Glu Arg 
115 



<210> 666 

<211> 319 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 666 

Met Ser Asp Arg Lys Asn Met Lys Leu Phe Ala Leu Asn Ser Asn Gin 
1 5 10 15 



-764- 



WO 02/083855 



PCT/US02/11524 



Glu lie Ala Gin Lys lle Ala Gin Ala Val Gly Val Pro Leu Gly Lys 
20 25 30 



Leu Ser Ser Arg Gin Phe Ser Asp Gly Glu lie Gin Val Asn He Glu 
35 40 45 



Glu Ser Val Arg Gly Tyr Asp Val Tyr He He Gin Ser Thr Ser Phe 
50 55 60 



Pro Val Asn Asn His Leu Met Glu Leu Leu He Met Val Asp Ala Cys 
65 70 75 80 



Val Arg Ala Ser Ala His Ser He Asn Val Val Leu Pro Tyr Phe Gly 
85 90 95 



Tyr Ala Arg Gin Asp Arg He Ala Cys Pro Arg Glu Pro Leu Thr Ala 
100 105 110 



Lys Leu Val Ala Asn Met Leu Val Lys Ala Gly Val Asp Arg lie Leu 
115 120 125 



Thr Leu Asp Leu His Ala Val Gin Val Gin Gly Phe Phe Asp He Pro 
130 135 140 



Val Asp Asn Leu Phe Thr Val Pro Leu Phe Ala Lys His Tyr Cys Asp 
145 150 155 160 



Lys Gly Leu Leu Gly Ser Asp Val Val Val Val Ser Pro Lys Asn Ser 
165 170 175 



Gly Val Lys Arg Ala Arg Ser Leu Ala Glu Tyr Leu Asp Ala Pro He 
180 185 190 



Ala He He Asp Tyr Pro Gin Asp Asp Ala Thr Arg Asn Glu Gly Tyr 
195 200 205 



He He Gly Asp Val Glu Gly Lys Lys Ala He Leu He Asp Asp He 
210 215 220 



Leu Asn Thr Gly Arg Thr Phe Ser Glu Ala Ser Lys He Val Glu Arg 
225 230 235 240 
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Glu Gly Ala Thr Glu He Tyr Ala Val Ser Ser His Gly Leu Phe Val 
245 250 255 



Glu Gly Ala Ala Glu Leu Leu Asp Asn Thr Asn He Lys Glu He Leu 
260 265 270 



Val Thr Asp Ser Val Ala Thr Lys Glu Lys Thr Pro Lys Asn Val Cys 
275 280 285 



Tyr He Thr Ala Ser Glu Leu He Gly Asp Ala He Val Arg He His 
290 295 300 



Glu Arg Lys Pro Val Ser Pro Leu Phe Ala Tyr Asn Lys Lys Lys 

315 



305 


310 


<210> 


667 


<211> 


474 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


667 


Met Thr Arg Tyr Gin Asn Leu Val 


1 


5 



10 15 



Gin Glu He Thr He Tyr Ser Pro He Asn Gin Glu Glu, Leu Gly Thr 
20 25 30 



Val Pro Ala Met Thr Gin Thr Glu Ala Asp Glu Ala Met Gin Ala Ala 
35 40 45 



Arg Ala Ala Leu Pro Ala Trp Arg Ala Leu Ser Ala Val Glu Arg Ala 
50 55 60 



Ala Tyr Leu His Lys Thr Ala Ala He Leu Glu Arg Asp Lys Glu Glu 
65 70 75 80 



He Gly Thr He Leu Ala Lys Glu Val Ala Lys Gly He Lys Ala Ala 
85 90 95 



He Gly Glu Val Val Arg Thr Ala Asp Leu He Arg Tyr Ala Ala Glu 
100 105 110 
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Glu Gly Leu Arg He Thr Gly Gin Ala Met Glu Gly Gly Gly Phe Glu 
115 120 125 



Ala Thr Ser Lys Asn Lys Leu Ala Val Val Arg Arg Glu Pro Val Gly 
130 135 140 



He Val Leu Ala He Ala Pro Phe Asn Tyr Pro Val Asn Leu Ser Ala 
145 150 155 160 



Ser Lys He Ala Pro Ala Leu He Ala Gly Asn Val Val Met Phe Lys 
165 170 175 



Pro Pro Thr Gin Gly Ser He Ser Gly Leu Leu Leu Ala Lys Ala Phe 
180 185 190 



Glu Glu Ala Gly He Pro Ala Gly Val Phe Asn Thr He Thr Gly Arg 
195 200 205 



Gly Ser Glu He Gly Asp Tyr He He Glu His Lys Glu Val Asn Phe 
210 215 220 



He Asn Phe Thr Gly Ser Thr Pro He Gly Glu Arg He Gly Arg Leu 
225 230 235 240 



Ala Gly Met Arg Pro He Met Leu Glu Leu Gly Gly Lys Asp Ala Ala 
245 250 255 



Leu Val Leu Glu Asp Ala Asp Leu Glu His Ala Ala Lys Gin He Val 
260 265 270 



Ala Gly Ala Phe Ser Tyr Ser Gly Gin Arg Cys Thr Ala He Lys Arg 
275 280 285 



Val He Val Leu Glu Ser Val Ala Asp Lys Leu Ala Thr Leu Leu Gin 
290 295 300 



Glu Glu Val Ser Lys Leu Thr Val Gly Asp Pro Phe Asp Asn Ala Asp 
305 310 315 320 



He Thr Pro Val He Asp Asn Ala Ser Ala Asp Phe He Trp Gly Leu 
325 330 335 



-767- 



WO 02/083855 



PCT/US02/11524 



lie Glu Asp Ala Gin Glu Lys Glu Ala Gin Ala Leu Thr Pro lie Lys 
340 ' 345 350 

Arg Glu Gly Asn Leu Leu Trp Pro Val Leu Phe Asp Gin Val Thr Lys 
355 360 365 

Asp Met Lys Val Ala Trp Glu Glu Pro Phe Gly Pro Val Leu Pro lie 
370 375 380 



lie Arg Val Ala Ser Val Glu Glu Ala lie Ala Phe Ala Asn Glu Ser 
385 390 395 400 



Glu Phe Gly Leu Gin Ser Ser Val Phe Thr Asn Asp Phe Lys Lys Ala 
405 . 410 415 



Phe Glu lie Ala Glu Lys Leu Glu Val Gly Thr Val His lie Asn Asn 
420 425 430 



Lys Thr Gin Arg Gly Pro Asp Asn Phe Pro Phe Leu Gly Val Lys Gly 
435 440 445 



Ser Gly Ala Gly Val Gin Gly lie Lys Tyr Ser lie Glu Ala Met Thr 
450 455 460 



Asn Val Lys Ser He Val Phe Asp Val Lys 
465 470 



<210> 668 

<211> 326 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 668 

Met Ala Leu Thr Glu Gin Lys Arg Val Arg Leu Glu Lys Leu Ser Asp 
1 . 5 10 15 



Glu Asn Gly lie He Ser Ala Leu Ala Phe Asp Gin Arg Gly Ala Leu 
20 25 30 



Lys Arg Leu Met Val Lys His Gin Thr Glu Glu Pro Thr Val Ala Gin 
35 40 45 



-768- 



WO 02/083855 



PCT/US02/11524 



Met Glu Glu Leu Lys Val Leu Val Ala Asp Glu Leu Thr Lys Tyr Ala 
50 55 . 60 



Ser Ser Met Leu Leu Asp Pro Glu Tyr Gly Leu Pro Ala Thr Lys Ala 
65 70 75 80 



Leu Asp Glu Lys Ala Gly Leu Leu Leu Ala Tyr Glu Lys Thr Gly Tyr 
85 90 95 



Asp Thr Thr Ser Thr Lys Arg Leu Pro Asp Cys Leu Asp Val Trp Ser 
100 105 110 



Ala Lys Arg lie Lys Glu Glu Gly Ala Asp Ala Val Lys Phe Leu Leu 
115 120 125 



Tyr Tyr Asp Val Asp Ser Ser Asp Glu Leu Asn Gin Glu Lys Gin Ala 
. 130 135 140 



Tyr He Glu Arg He Gly Ser Glu Cys Val Ala Glu Asp lie Pro Phe 
145 150 155 160 



Phe Leu Glu He Leu Ala Tyr Asp Glu Lys He Ala Asp Ala Gly Ser 
165 170 175 



Val Glu Tyr Ala Lys Val Lys Pro His Lys Val He Gly Ala Met Lys 
180 185 190 



Val Phe Ser Asp Pro Arg Phe Asn He Asp Val Leu Lys Val Glu Val 
195 200 205 



Pro Val Asn He Lys Tyr Val Glu Gly Phe Ala Glu Gly Glu Val Val 
210 215 220 



Tyr Thr Arg Glu Glu Ala Ala Ala Phe Phe Lys Ala Gin Asp Glu Ala 
225 230 235 240 



Thr Asn Leu Pro Tyr He Tyr Leu Ser Ala Gly Val Ser Ala Lys Leu 
245 250 255 



Phe Gin Asp Thr Leu Val Phe Ala His Glu Ser Gly Ala Asn Phe Asn 
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260 



265 



270 



Gly Val Leu Cys Gly Arg Ala Thr Trp Ala Gly Ser Val Glu Ala Tyr 
275 280 285 



lie Lys Asp Gly Glu Ala Ala Ala Arg Glu Cys Val Arg Thr Thr Gly 
290 295 300 



Phe Glu Asn lie Asp Glu Leu Asn Lys Val Leu Gin Arg Thr Ala Thr 
305 310 315 320 



Ser Trp Lys Glu Arg Val 
325 



<210> 669 

<211> 171 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 669 

Met Arg lie Ala lie Gly Cys Asp His He Val Thr Asp Glu Lys Met 
15 10 15 



Ala Val Ser Glu Phe Leu Lys Ser Lys Gly Tyr Glu Val He Asp Phe 
20 - 25 30 



Gly Thr Tyr Asp His Thr Arg Thr His Tyr Pro He Phe Gly Lys Lys 
35 40 45 



Val Gly Glu Ala Val Thr Ser Gly Gin Ala Asp Leu Gly Val Cys He 
50 55 60 



Cys Gly Thr Gly Val Gly He Asn Asn Ala Val Asn Lys Val Pro Gly 
65 70 75 80 



Val Arg Ser Ala Leu Val Arg Asp Met Thr Thr Ala Leu Tyr Ala Lys 
85 90 95 



Glu Gin Leu Asn Ala Asn Val He Gly Phe Gly Gly Lys He Thr Gly 
100 105 110 



Glu Leu Leu Met Cys Asp He He Glu Ala Phe He His Ala Glu Tyr 
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115 120 125 



Lys Pro Thr Glu Glu Asn Lys Lys Leu lie Ala Lys He Glu His Val 
. 130 135 140 



Glu Ser His Asn Ala Gin Gin Thr Asp Ala Asn Phe Phe Thr Glu Phe 
145 150 155 160 



Leu Glu Lys Trp Asp Arg Gly Glu Tyr His Asp 
165 170 



<210> 670 

<211> 141 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 670 

Met Ser He Val He Gly Ala Asp Ala Ala Gly Leu Arg Leu Lys Glu 
1 5 10 15 



Val Val Lys Asp Phe Leu Glu Lys Glu Asn Phe His Leu Val Asp Val 
20 25 30 



Thr Ala Glu Gly Gin Asp Phe Val Asp Val Thr Leu Ala Val Ala Ala 
35 40 ■ 45 



Glu Val Asn Lys Glu Glu Gin Asn Leu Gly He Val He Asp Ala Tyr 
50 55 60 



Gly Ala Gly Pro Phe He Val Ala Thr Lys He Lys Gly Met Val Ala 
65 70 75 80 



Ala Glu Val Ser Asp Glu Arg Ser Ala Tyr Met Thr Arg Gly His Asn 
85 90 95 



Asn Ser Arg Met He Thr Met Gly Ala Gin Leu Val Gly Asp Glu Leu 
100 105 110 



Ala Lys Asn He Ala Lys Gly Phe Val Asn Gly Lys Tyr Asp Gly Gly 
115 120 125 



Arg His Gin He Arg Val Asp Met Leu Asn Lys Met Gly 
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130 135 140 



<210> 671 

<211> 628 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 671 

Met Val Leu Ser Lys Tyr Gin Lys Gin Phe lie lie Asn Arg Tyr Pro 
1 5 10 15 



Glu Arg Lys Arg He Met Asn Leu Glu Glu Leu Lys Lys Arg Gin Glu 
20 25 30 



Lys He Arg Asn Phe Ser He He Ala His He Asp His Gly Lys Ser 
35 40 45 



Thr Leu Ala Asp Arg He Leu Glu Lys Thr Glu Thr Val Ser Ser Arg 
50 55 60 



Glu Met Gin Ala Gin Leu Leu Asp Ser Met Glu Leu Glu Arg Glu Arg 
65 70 75 80 



Gly He Thr He Lys Leu Asn Ala He Glu Leu Asn Tyr Thr Ala Lys 
85 90 95 



Asp Gly Glu Thr Tyr He Phe His Leu He Asp Thr Pro Gly His Val 
100 105 110 



Asp Phe Thr Tyr Glu Val Ser Arg Ser Leu Ala Ala Cys Glu Gly Ala 
115 120 125 



He Leu Val Val Asp Ala Ala Gin Gly He Glu Ala Gin Thr Leu Ala 
130 135 140 



Asn Val Tyr Leu Ala Leu Asp Asn Asp Leu Glu He Met Pro He He 
145 150 155 160 



Asn Lys He Asp Leu Pro Ala Ala Asp Pro Glu Arg Val Arg Thr Glu 
165 170 175 



He Glu Asp Val He. Gly Leu Asp Ala Ser Glu Ala Val Leu Ala Ser 
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180 185 190 



Ala Lys Ala Gly He Gly He Glu Glu He Leu Glu Gin He Val Glu 
195 200 205 



Lys Val Pro Ala Pro Thr Gly Asp Val Thr Ala Pro Leu Lys Ala Leu 
210 215 220 



He Phe Asp Ser Val Tyr Asp Ala Tyr Arg Gly Val He Leu Gin Val 
225 230 235 240 



Arg Val Met Asp Gly Val Val Lys Pro Gly Asp Lys He Gin Leu Met 
245 250 255 



Ser Asn Ser Lys Thr Phe Asp Val Ala Glu Val Gly He Phe Thr Pro 
260 265 270 



Lys Ala Val Gly Arg Asp Phe Leu Ala Thr Gly Asp Val Gly Tyr He 
275 280 285 



Ala Ala Ser He Lys Thr Val Gin Asp Thr Arg Val Gly Asp Thr Val 
290 295 300 



Thr Leu Ala Thr Asn Pro Ala Ala Glu Pro Leu His Gly Tyr Lys Gin 
305 310 315 320 



Met Asn Pro Met Val Phe Ala Gly Leu Tyr Pro He Glu Ser Asn Lys 
325 330 335 



Tyr Asn Asp Leu Arg Glu Ala Leu Glu Lys Leu Gin Leu Asn Asp Ala 
340 345 350 



Ser Leu Gin Phe Glu Pro Glu Thr Ser Gin Ala Leu Gly Phe Gly Phe 
355 360 365 



Arg Cys Gly Phe Leu Gly Leu Leu His Met Asp Val He Gin Glu Arg 
370 375 380 



Leu Glu Arg Glu Phe Asn He Asp Leu lie Met Thr Ala Pro Ser Val 
385 390 395 400 
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lie Tyr Lys Val Asn Leu Thr Asp Gly Glu Ser Met Asp Val Ser Asn 
405 410 415 



Pro Ser Glu Phe Pro Asp Pro Thr Lys lie Ala Thr lie Glu Glu Pro 
420 425 430 



Tyr Val Lys Ala Gin lie Met Val Pro Gin Glu Phe Val Gly Ala Val 
435 440 445 



Met Glu Leu Ala Gin Arg Lys Arg Gly Asp Phe Val Thr Met Asp Tyr 
450 455 460 



He Asp Asp Asn Arg Val Asn Val He Tyr Gin He Pro Leu Ala Glu 
465 470 475 480 



He Val Phe Asp Phe Phe Asp Lys Leu Lys Ser Ser Thr Arg Gly Tyr 
485 490 495 



Ala Ser Phe Asp Tyr Glu Leu Ser Glu Tyr Arg Pro Ser Lys Leu Val 
500 505 510 



Lys Met Asp He Leu Leu Asn Gly Asp Lys Val Asp Ala Leu Ser Phe 
515 520 525 



He Val His Lys Asp Phe Ala Tyr Glu Arg Gly Lys Leu He Val Asp 
530 535 540 



Lys Leu Lys Lys He He Pro Arg Gin Gin Phe Glu Val Pro He Gin 
545 550 555 560 



Ala Ala He Gly His Lys He Val Ala Arg Thr Asp He Lys Ala Leu 
565 570 575 



Arg Lys Asn Val Leu Ala Lys Cys Tyr Gly Gly Asp Val Ser Arg Lys 
580 585 590 



Arg Lys Leu Leu Glu Lys Gin Lys Ala Gly Lys Lys Arg Met Lys Ser 
595 600 605 



He Gly Ser Val Glu Val Pro Gin Glu Ala Phe Leu Ser Val Leu Ser 
610 615 620 
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Met Asp Glu Glu 
625 



<210> 672 

<211> 448 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 672 



Met Glu Met Glu Lys Tyr Leu Ser Val Thr Thr Leu Thr Lys Tyr Leu 
1 5 10 15 



Lys Met Lys Phe Asp Lys Asp Pro Tyr Leu Glu Arg Val Tyr Leu Thr 
20 25 .30 



Gly Gin Val Ser Asn Phe Arg Lys Arg Pro Thr His Gin Tyr Phe Ser 
35 40 45 



Leu Lys Asp Asp His Ala Val He Gin Ala Thr He Trp Ser Gly He 
50 55 60 



Tyr Gin Lys Leu Gly Phe Asp Leu Glu Glu Gly Met Lys He Asn Val 
65 70 75 80 



He Gly Arg Val Gin Val Tyr Glu Pro Ser Gly Ser Tyr Ser He He 
85 90 95 



He Glu Lys Ala Glu Pro Asp Gly Val Gly Ala Leu Ala He Gin Phe 
100 105 HO 



Glu Gin Leu Lys Lys Lys Leu Thr Glu Glu Gly Leu Phe Gin Glu Arg 
115 120 125 



Phe Lys Gin Ala Leu Pro Gin Phe Ser Lys Arg He Gly Val Val Thr 
130 135 140 



Ser Arg Ser Gly Ala Val He Arg Asp He He Thr Thr Val Ser Arg 
145 150 155 160 



Arg Phe Pro Gly Val Asp He Leu Leu Tyr Pro Thr Lys Val Gin Gly 
165 170 175 
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Glu Gly Ala Ala Glu Glu He Ala Arg Asn He Ala Arg Ala Asn Gin 
180 185 190 



Arg Asp Asp Leu Asp Leu Leu He He Gly Arg Gly Gly Gly Ser He 
195 200 205 



Glu Asp Leu Trp Ala Phe Asn Glu Glu He Val Val Arg Ala He Phe 
210 215 220 



Glu Ser Arg Leu Pro Val He Ser Ser Val Gly His Glu Thr Asp Val 
225 230 235 240 



Thr Leu Ala Asp Phe Val Ala Asp Arg Arg Ala Ala Thr Pro Thr Ala 
245 250 255 



Ala Ala Glu Leu Ala Thr Pro Val Thr Lys Leu Asp Val Leu Ala His 
260 265 270 



Leu Gin Asn Gin Glu Lys Arg Met Val Thr Ala Val Arg Asn Val Leu 
275 , 280 285 



Ser Lys Lys Gin Glu Ala Leu Lys Lys Cys Ser .Gin Ser Val He Phe 
290 295 300 , 



Arg Gin Pro Glu Arg Leu Tyr Asp Gly Tyr Leu Gin Arg Leu Asp Gin 
305 310 315 320 



Leu Gin Leu Arg Leu Lys Gin Ser Leu Arg Thr Arg He Ser Asp Asn 
325 330 335 



Lys Gin Leu Val Gin Ala Arg Thr His Gin Leu Val Gin Leu Ser Pro 
340 345 350 



Val Thr Lys He Gin Arg Tyr Gin Asp Arg Leu Gly Gin Leu Asp Lys 
355 360 365 



Leu Leu Gly Ser Gin Met Ala Leu Val Tyr Asp Ala Lys Val Ala Glu 
370 375 380 



Ala Lys Arg Leu Ser Glu Ala Leu Leu Met Leu Asp Thr Ser Arg He 
385 v 390 395 400 
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Val Ala Arg Gly Tyr Ala lie Val Lys Lys Glu Glu Ser Val Val Asp 
405 410 415 



Ser Val Glu Ser Leu Lys Lys Lys Asp Gin Val Thr Leu Leu Met Arg 
420 425 430 



Asp Gly Gin Val Glu Leu Glu Val Lys Asp Val Lys Thr Lys Glu lie 
435 440 445 



<T1G> 67? 

<211> 247 

<212> PRT 

<213> Streptococcus 



pneumoniae 



<400> 673 

Met Ser Gin Lys Asn Asn Lys Lys Lys Asn 'Lys Arg Lys Asn Leu Leu 
1 5 10 15 



Thr Asn lie Leu Ala Gly Phe Leu lie Leu Leu Ser Leu Ala Leu He 
20 , 25 30 

Phe Asn Thr Gin He Arg Asn He Phe He Val Trp Asn Thr Asn Lys 
35 40 45 

Tyr Gin Val Ser Gin Val Ser Lys Glu Lys Leu Glu Glu Asn Gin Asp 
50 55 60 



Thr Glu Gly Asn Phe Asp Phe Asp Ser Val Lys Ala He Ser Ser Glu 
65 70 75 80 



Ala Val Leu Thr, Ser Gin Trp Asp Ala Gin Lys Leu Pro Val He Gly 
85 90 95 



Gly He Ala He Pro Glu Leu Glu Met Asn Leu Pro He Phe Lys Gly 
100 105 110 



Leu Asp Asn Val Asn Leu Phe Tyr Gly Ala Gly Thr Met Lys Arg Glu 
115 120 125 



Gin Val Met Gly Glu Gly Asn Tyr Ser Leu Ala Ser His His He Phe 
130 135 140 
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Gly Val Asp Asrr Ala Asn Lys Met Leu Phe Ser Pro Leu Asp Asn Ala 
145 150 155 160 



Lys Asn Gly Met Lys lie Tyr Leu Thr Asp Lys Asn Lys Val Tyr Thr 
165 170 175 



Tyr Glu lie Arg, Glu Val Lys Arg Val Thr Pro Asp Arg Val Asp Glu 
180 185 190 



Val Asp Asp Arg Asp Gly Val Asn Glu lie Thr Leu Val Thr Cys Glu 
195 200 205 



Asp Leu Ala Ala Thr Glu Arg lie He Val Lys Gly Asp Leu Lys Glu 
210 215 220 



Thr Lys Asp Tyr Ser Gin Thr Ser Asn Glu He Leu Thr Ala Phe Asn 
225 230 235 240 



Gin Pro Tyr Lys Gin Phe Tyr 
245 



<210> 674 
<211> 332 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 674 

Met Phe Lys Thr Met Thr Ser Thr Lys Gin His Lys Lys Val He Leu 
15 10 15 



Val Gly Asp Gly Ala Val Gly Ser Ser Tyr Ala Phe Ala Leu Val Asn 
20 25 30 



Gin Gly He Ala Gin Glu Leu Gly He He Glu He Pro Gin Leu His 
35 40 45 



Glu Lys Ala Val Gly Asp Ala Leu Asp Leu Ser His Ala Leu Ala Phe 
50 55 60 



Thr Ser Pro Lys Lys He Tyr Ala Ala Gin Tyr Ser Asp Cys Ala Asp 
65 70 75 80 
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Ala Asp Leu Val Val He Thr Ala Gly Ala Pro Gin Lys Pro Gly Glu 
85 90 95 



Thr Arg Leu Asp Leu Val Gly Lys Asn Leu Ala He Asn Lys Ser He 
100 105 110 



Val Thr Gin Val Val Glu Ser Gly Phe Lys Gly He Phe Leu Val Ala 
115 120 125 



Ala Asn Pro Val Asp Val Leu Thr Tyr Ser Thr Trp Lys Phe Ser Gly 
130 135 140 



Phe Pro Lys Glu Arg Val He Gly Ser Gly Thr Ser Leu Asp Ser Ala 
145 150 155 160 



Arg Phe Arg Gin Ala Leu Ala Glu Lys Leu Asp Val Asp Ala Arg Ser 
165 170 175 



Val His Ala Tyr He Met Gly Glu His Gly Asp Ser Glu Phe Ala Val 
180 185 190 



Trp Ser His Ala Asn He Ala Gly Val Asn Leu Glu Glu Phe Leu Lys 
195 200 205 



Asp Thr Gin Asn Val Gin Glu Ala Glu Leu He Glu Leu Phe Glu Gly 
210 215 220 



Val Arg Asp Ala Ala Tyr Thr He He Asn Lys Lys Gly Ala Thr Tyr 
225 230 235 240 



Tyr Gly lie Ala Val Ala Leu Ala Arg He Thr Lys Ala He Leu Asp 
245 250 255 



Asp Glu Asn Ala Val Leu Pro Leu Ser Val Phe Gin Glu Gly Gin Tyr 
260 265 270 



Gly Val Glu Asn Val Phe He Gly Gin Pro Ala Val Val Gly Ala His 
275 280 285 



Gly lie Val Arg Pro Val Asn He Pro Leu Asn Asp Ala Glu Thr Gin 
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290 295 300 



Lys Met Gin Ala Ser Ala Lys Glu Leu Gin Ala lie lie Asp Glu Ala 
305 310 315 320 



Tip Lys Asn Pro Glu Phe Gin Glu Ala Ser Lys Asn 
325 330 



<210> 675 
<211> 183 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 675 

Met Ala Asn lie Leu Leu Ala Val Thr Gly Ser lie Ala Ser Tyr Lys 
15 10 15 



Ser Ala Asp Leu Val Ser Ser Leu Lys Lys Gin Gly His Gin Val Thr 
20 25 30 



Val Leu Met Thr Gin Ala Ala Thr Glu Phe lie Gin Pro Leu Thr Leu 
35 40 45 



Gin Val Leu Ser Gin Asn Pro Val His Leu Asp Val Met Lys Glu Pro 
50 55 60 



Tyr Pro Asp Gin Val Asn His He Glu Leu Gly Lys Lys Ala Asp Leu 
65 70 75 80 



Phe He Val Val Pro Ala Thr Ala Asn Thr He Ala Lys Leu Ala His 
85 90 95 



Gly Phe Ala Asp Asn Met Val Thr Ser Thr Ala Leu Ala Leu Pro Ser 
100 105 110 



His lie Pro Lys Leu lie Ala Pro Ala Met Asn Thr Lys Met Tyr Asp 
115 120 125 



His Pro Val Thr Gin Asn Asn Leu Lys Thr Leu Glu Thr Tyr Gly Tyr 
130 135 140 



Gin Leu He Ala Pro Lys Glu Ser Leu Leu Ala Cys Gly Asp His Gly 
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145 150 155 160 



Arg Gly Ala Leu Ala Asp Leu Thr He He Leu Glu Arg He Lys Glu 
165 170 175 



Thr He Asp Glu Lys Thr Leu 
180 



<210> 676 

<211> 289 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 676 

Met Glu Lys He He Lys Glu Lys He Ser Ser Leu Leu Ser Gin Glu 
1 5 10 15 



Glu Glu Val Leu Ser Val Glu Gin Leu Gly Gly Met Thr Asn Gin Asn 
20 25 30 



Tyr Leu Ala Lys Thr Thr Asn Lys Gin Tyr He Val Lys Phe Phe Gly 
35 40 45 



Lys Gly Thr Glu Lys Leu He Asn Arg Gin Asp Glu Lys Tyr Asn Leu 
50 55 60 



Glu Leu Leu Lys Asp Leu Gly Leu Asp Val Lys Asn Tyr Leu Phe Asp 
65 70 75 80 



He Glu Ala Gly He Lys Val Asn Glu Tyr He Glu Ser Ala He Thr 
85 90 95 



Leu Asp Ser Thr Ser He Lys Thr Lys Phe Asp Lys He Thr Pro He 
100 105 110 

Leu Gin Thr He His Thr Ser Ala Lys Glu Leu Arg Gly Glu Phe Ala 
115 120 125 

Pro Phe Glu Glu He Lys Lys Tyr Glu Ser Leu He Glu Glu Gin He 
130 135 140 

Pro Tyr Ala Asn Tyr Glu Ser Val Arg Asn Ala Val Phe Ser Leu Glu 
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145 



150 155 160 



Lys Arg Leu Ala Asp Leu Gly Val Asp Arg Lys Ser Cys His lie Asp 
165 170 175 



Leu Val Pro Glu Asn Phe He Glu Ser Pro Gin Gly Arg Leu Tyr Leu 
180 185 190 

He Asp Trp Glu Tyr Ser Ser Met Asn Asp Pro Met Trp Asp Leu Ala 
195 200 205 

Ala Leu Phe Leu Glu Ser Glu Phe Thr Ser Gin Glu Glu Glu Thr Phe 
210 215 220 

Leu Ser His Tyr Glu Ser Asp Gin Thr Pro Val Ser His Glu Lys He 
225 230 235 240 

Ala He Tyr Lys He Leu Gin Asp Thr He Trp Ser Leu Trp Thr Val 
245 250 255 



Tyr Lys Glu Glu Gin Gly Glu Asp Phe Gly Asp Tyr Gly Val Asn Arg 
260 265 270 

Tyr Gin Arg Ala He Lys Gly Leu Ala Ser Tyr Gly Gly Ser Asp Glu 
275 280 285 



Lys 



<210> 677 
<211> 267 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 677 

Met Lys Gin Leu Thr Val Glu Asp Ala Lys Gin He Glu Leu Glu He 
15 10 15 



Leu Asp Tyr He Asp Thr Leu Cys Lys Lys His Asn He Asn Tyr He 
20 25 30 



He Asn Tyr Gly Thr Leu He Gly Ala Val Arg His Glu Gly Phe He 
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35 40 45 



Pro Trp Asp Asp Asp lie Asp Leu Ser Met Pro Arg Glu Asp Tyr Gin 
50 55 60 



Arg Phe lie Asn He Phe Gin Lys Glu Lys Ser Lys Tyr Lys Leu Leu 
65 70 75 80 



Ser Leu Glu Thr Asp Lys Asn Tyr Phe Asn Asn Phe He Lys lie Thr 
85 90 95 



Asp Ser Thr Thr Lys He He Asp Thr Arg Asn Thr Lys Thr Tyr Glu 
100 105 110 



Ser Gly He Phe He Asp He Phe Pro He Asp Arg Phe Asp Asp Pro 
115 120 4 125 



Lys Val He Asp Thr Cys Tyr Lys Leu Glu Ser Phe Lys Leu Leu Ser 
130 135 140 



Phe Ser Lys His Lys Asn He Val Tyr Lys Asp Ser Leu Leu Lys Asp 
145 150 155 160 



Trp He Arg Thr Ala Phe Trp Leu Leu Leu Arg Pro Val Ser Pro Arg 
165 170 175 



Tyr Phe Ala Asn Lys He Glu Lys Glu He Gin Lys Tyr Ser Arg Glu 
180 185 190 



Asn Gly Gin Tyr Met Ala Phe He Pro Ser Lys Phe Lys Glu Lys Glu 
195 200 205 



Val Phe Pro Ser Gly Thr Phe Asp Lys Thr He Asp Leu Pro Phe Glu 
210 215 . 220 



Asn Leu Ser Leu Pro Ala Pro Glu Lys Phe Asp Thr He Leu Thr Gin 
225 230 235 240 



Phe Tyr Gly Asp Tyr Met Thr Leu Pro Pro Glu Glu Lys Arg Phe Tyr 
245 250 255 
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Ser His Glu Phe His Ala Tyr Lys Leu Glu Asp 
260 265 



<210> 678 

<211> 115 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 678 

Met Asn Pro Leu He Gin Ser Leu Thr Glu Gly Gin Leu Arg Thr Asp 
1 5 .10 15 



He Pro Ser Phe Arg Pro Gly Asp Thr Val Arg Val His Ala Lys Val 
20 25 30 



Val Glu Gly Asn Arg Glu Arg He Gin He Phe Glu Gly Val Val He 
35 40 45 



Ala Arg Lys Gly Ala Gly lie Ser Glu Asn Tyr Thr Val Arg Lys He 
50 55 60 



Ser Asn Gly Val Gly Val Glu Arg He Phe Pro He His Thr Pro Arg 
65 70 75 80 



Val Glu Lys He Glu Val Val Arg Tyr Gly Lys Val Arg Arg Ala Lys 
85 90 95 



Leu Tyr Tyr Leu Arg Ala Leu Gin Gly Lys Ala Ala Arg He Lys Glu 
100 105 110 



He Arg Arg 
115 



<210> 679 

<211> 147 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 679 



Met Ala Leu Ala Lys He Val Phe Ala Ser Met Thr Gly Asn Thr Glu 
15 10 15 



Glu He Ala Asp He Val Ala Asp Lys Leu Arg Asp Leu Gly Leu Asp 



-784- 



WO 02/083855 



PCI7US02/11524 



20 



25 



30 



Val Asp Val Asp Glu Cys Thr Thr Val Asp Ala Ser Asp Phe Leu Glu 
35 40 45 



Ala Asp lie Ala lie Val Ala Thr Tyr Thr Tyr Gly Asp Gly Glu Leu 
50 55 60 



Pro Asp Glu Met Met Asp Phe Tyr Glu Asp Leu Ala Asp Leu Asn Leu 
65 70 75 80 



Asn Gly Lys lie Tyr Gly Val Val Gly Ser Gly Asp Thr Phe Tyr Asp 
85 90 95 



Glu Phe Cys Lys Ala Val Asp Asp Phe Asp Arg Val Phe Val Ser Thr 
100 105 110 

Gly Ala Glu Lys Gly Ser Glu Cys Val Lys Val Asp Leu Ser Ala Glu 
115 120 125 

Glu Glu Asp Xle Glu Arg Leu Glu Gin Phe Ala Glu Glu Leu Ala Ala ' 
130 t 135 140 



Lys Val Gly 
145 



<210> 680 

<211> 127 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 680 

Met Glu Glu lie Thr Met Ala Leu Asn lie Glu Asn lie lie Ala Glu 
1 5 10 15 



He Lys Glu Ala Ser He Leu Glu Leu Asn Asp Leu Val Lys Ala He 
20 25 30 

Glu Glu Glu Phe Gly Val Thr Ala Ala Ala Pro Val Ala Val Ala Ala 
35 40 45 

Ala Asp Ala Ala Asp Ala Gly Ala Ala Lys Asp Ser Phe Asp Val Glu 
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50 55 60 



Leu Thr Ser Ala Gly Asp Lys Lys Val Gly Val lie Lys Val Val Arg 
65 70 75 80 



Glu lie Thr Gly Leu Gly Leu Lys Glu Ala Lys Glu Leu Val Asp Gly 
85 90 95 



Ala Pro Ala Leu Val Lys Glu Gly Val Ala Thr Ala Glu Ala Glu Glu 
100 105 110 



lie Lys Ala Lys Leu Glu Glu Ala Gly Ala Ser Val Thr Leu Lys 
115 120 125 



<210> 681 
<211> 170 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 681 

Met Asn Thr Leu Met Ser Glu Ala lie lie Ala Lys Lys Ala Glu Leu 
15 10 15 



Val Asp Val Val Ala Glu Lys Met Lys Ala Ala Ala Ser lie Val Val 
20 25 30 



Val Asp Ala Arg Gly Leu Thr Val Glu Gin Asp Thr Val Leu Arg Arg 
35 40 45 



Glu Leu Arg Gly Ser Glu Val Glu Tyr Lys Val lie Lys Asn Ser lie 
50 55 60 



Leu Arg Arg Ala Ala Glu Lys Ala Gly Leu Glu Asp Leu Ala Ser Val 
65 70 75 80 



Phe Val Gly Pro Ser Ala Val Ala Phe Ser Asn Glu Asp Val lie Ala 
85 90- 95 



Pro Ala Lys lie Leu Asn Asp Phe Ser Lys Asn Ala Glu Ala Leu Glu 
100 105 110 



He Lys Gly Gly Ala He Glu Gly Ala Val Ala Ser Lys Glu Glu He 
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115 120 125 



Leu Ala Leu Ala Thr Leu Pro Asn Arg Glu Gly Leu Leu Ser Met Leu 
130 135 140 



Leu Ser Val Leu Gin Ala Pro Val Arg Asn Val Ala Leu Ala Val Lys 
145 150 155 160 



Ala Val Ala Glu Ser Lys Glu Asp Ala Ala 
165 170 



<210> 682 
<211> 596 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 682 

Met Lys Ser Met His Pro Asn Met Glu Arg Arg Thr Arg Met Lys Arg 
15 10 15 



Gin Thr Val Asn Gin Thr Leu Lys Arg Leu Ala Val Asp Leu Ala Ser 
20 25 30 



His Pro Phe Leu Leu Phe Leu Ala Phe Leu Gly Thr lie Ala Gin Val 
35 40 45 



Gly Leu Ser lie Tyr Leu Pro lie Leu lie Gly Gin Val lie Asp Glri 
50 55 60 



Val Leu Val Ala Gly Ser Ser Pro Val Phe Trp Gin lie Phe Leu Gin 
65 70 75 80 



Met Leu Leu Val Val He Gly Asn Thr Leu Val Gin Trp Ala Asn Pro 
85 90 95 



Leu Leu Tyr Asn Arg Leu He Phe Ser Tyr Thr Arg Asp Leu Arg Glu 
100 105 110 



Arg lie He His Lys Leu His Arg Leu Pro He Ala Phe Val Asp Arg 
115 120 125 



Gin Gly Ser Gly Glu Met Val Ser Arg Val Thr Thr Asp He Glu Gin 
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130 135 140 



Leu Ala Ala Gly Leu Thr Met lie Phe Asn Gin Phe Phe lie Gly Val 
145 150 155 160 



Leu Met lie Leu Val Ser lie Leu Ala Met Leu Gin He His Leu Leu 
165 170 175 



Met Thr Leu Leu Val Leu Leu Leu Thr Pro Leu Ser Met Val He Ser 
180 185 190 



Arg Phe He Ala Lys Lys Ser Tyr His Leu Phe Gin Lys Gin Thr Glu 
195 200 205 



Thr Arg Gly He Gin Thr Gin Leu He Glu Glu Ser Leu Ser Gin Gin 
210 215 220 



Thr He He Gin Ser Phe Asn Ala Gin Thr Glu Phe He Gin Arg Leu 
225 230 235 240 



Arg Glu Ala His Asp Asn Tyr Ser Gly Tyr Ser Gin Ser Ala He Phe 
245 250 255 



Tyr Ser Ser Thr Val Asn Pro Ser Thr Arg Phe Val Asn Ala Leu He 
260 265 270 



Tyr Ala Leu Leu Ala Gly Val Gly Ala Tyr Arg He Met Met Gly Ser 
275 280 285 



Ala Leu Thr Val Gly Arg Leu Val Thr Phe Leu Asn Tyr Val Gin Gin 
290 295 300 



Tyr Thr Lys Pro Phe Asn Asp He Ser Ser Val Leu Ala Glu Leu Gin 
305 310 315 320 



Ser Ala Leu Ala Cys Val Glu Arg He Tyr Gly Val Leu Asp Ser Pro 
325 330 335 



Glu Val Ala Glu Thr Gly Lys Glu Val Leu Thr Thr Ser Asp Gin Val 
340 345 350 
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Lys Gly Ala lie Ser Phe Lys His Val Ser Phe Gly Tyr His Pro Glu 
355 360 365 



Lys lie Leu lie Lys Asp Leu Ser lie Asp He Pro Ala Gly Ser Lys 
370 375 380 



Val Ala He Val Gly Pro Thr Gly Ala Gly Lys Ser Thr Leu He Asn 
385 390 395 400 



Leu Leu Met Arg Phe Tyr Pro He Ser Ser Gly Asp He Leu Leu Asp 
405 410 415 



Gly Gin Ser He Tyr Asp Tyr Thr Arg Val Ser Leu Arg Gin Gin Phe 
420 425 430 



Gly Met Val Leu Gin Glu Thr Trp Leu Thr Gin Gly Thr He His Asp 
435 440 445 



Asn He Ala Phe Gly Asn Pro Glu Ala Ser Arg Glu Gin Val He Ala 
450 455 460 



Ala Ala Lys Ala Ala Asn Ala Asp Phe Phe He Gin Gin Leu Pro Gin 
465 470 475 480 



Gly Tyr Asp Thr Lys Leu Glu Asn Ala Gly Glu Ser Leu Ser Val Gly 
485 490 495 



Gin Ala Gin Leu Leu Thr He Ala Arg Val Phe Leu Ala He Pro Lys 
500 505 510 



He Leu He Leu Asp Glu Ala Thr Ser Ser He Asp Thr Arg Thr Glu 
515 520 525 



Val Leu Val Gin Asp Ala Phe Ala Lys Leu Met Lys Gly Arg Thr Ser 
530 535 540 



Phe He He Ala His Arg Leu Ser Thr He Gin Asp Ala Asp Leu He 
545 550 555 560 



Leu Val Leu Val Asp Gly Asp He Val Glu Tyr Gly Asn His Gin Glu 
565 570 575 
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Leu Met Asp Arg Lys Gly Lys Tyr Tyr Gin Met Gin Lys Ala Ala Ala 
580 585 590 



Phe Ser Ser Glu 
595 



683 
344 
PRT 

Streptococcus pneumoniae 
<400> 683 

Met Phe Glu His Tyr Ser Val Ala Asp Leu Phe Ala Asn Leu Tyr Lys 
15 10 15 



Lys Arg Lys Ala Asn lie Leu Ala Leu lie Ala Leu Phe Ala Leu lie 
20 25 30 



<210> 
<211> 
<212> 
<213> 



Ala Val Pro Phe Thr He Lys Ala Val Arg Asn Lys Asn Thr Val Lys 
35 40 45 



Asp Thr Thr Ser Tyr Ser Thr Tyr Leu He Tyr Lys He Thr Pro Pro 
50 55 60 



Lys Glu Ser Asp Lys Thr He Leu Asn His Gin He Gly Gly Tyr Ser 
65 70 75 80 



Asp Phe Tyr Gly Lys Leu He Asp Gly Asn Leu Asn Gly Ala Tyr Leu 
85 90 95 



Phe Asn Asp Val Glu Pro Ser Glu Leu Lys Lys He Ala Ser Glu Leu 
100 105 110 

Asp Thr Thr Glu Thr Thr Leu Lys Asn Ser Thr Asn Asp Tyr Trp Trp 
115 120 125 

Lys Lys Leu Thr Val Tyr Tyr Met He Asp Asp Ala Gly Val Gly Val 
130 135 140 



Lys He Leu Thr Ser Ser Lys Asp Ala Asn Asn Leu Leu Glu Lys Lys 
145 150 155 160 
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lie Asp Gly Leu lie Glu Lys Phe Lys His Ala Tyr Ala Asn Val Lys 
165 170 175 



He Glu Lys Leu Glu Thr He Asn Ser Lys Glu Leu Asn Ala Asn Gly 
180 185 190 



Glu Thr Ala Leu Gly Leu Asn Val Lys Asn Leu He Leu Arg Leu Val 
195 200 205 



Val He Gly Val Val Cys Val He Leu Val Val Met Gly Asn Val Leu 
210 - 215 220 



Val Tyr Leu Phe Asn Pro Thr He Asn Arg Val Gly Asp Phe Ser Gin 
225 ^ 230 235 240 



Tyr Gin He Asp Phe Val Thr Glu He Thr Thr He Ala Asn Leu Ala 
245 250 255 



Asp Val Leu Ser Tyr Lys Asn Thr Gly Gin Glu Leu Thr He Val Ser 
260 265 270 



Ser Asn Lys Ala He Leu Asp Lys Leu Lys Gin Ser Gin Glu Ala Leu 
275 280 285 



Lys Gly Met His Phe Val Asp Leu Gin Asp Val Ser Ser Leu Leu Glu 
290 295 300 



Arg Asp Thr Val Leu Leu Val Glu Glu Tyr Gly Val Thr Arg Tyr Lys 
305 ~ 310 315 320 



Lys Phe Glu Gin Ser Leu Gin He Leu Arg Asn Leu Asn Arg Ser He 
325 330 335 



Leu Gly Val Ala Thr Phe Lys Leu 
340 



<210> 684 

<211> 424 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 684 
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Met Ser Lys Glu Asn Pro Leu Ser His His Glu Gin Leu Arg Tyr Asp 
15 10 15 



Tyr Leu Leu Lys Asn lie His Tyr Leu Asn Glu Arg Glu Lys Asn Glu 
20 25 30 



Phe Ala Tyr Leu Gin Glu Lys Leu Thr Leu Ala Arg Gly Asn Ser Ser 
35 40 45 



Ser Ser Leu Glu Gin Glu Arg Glu Glu Gin Val Asp Leu Pro Ser Tyr 
50 55 60 



Ala Asn Arg Ser Arg Ser Gin Ser Lys Ser Gin Ala Leu Ser Phe Pro 
65 70 75 80 



Pro Lys Lys Lys Arg Arg Lys Leu Arg Leu Lys Arg lie Phe Met Val 
85 90 95 



He Phe Ser Leu Leu Val Cys Val Ala Leu Ala Met Val Phe Met Phe 
100 105 110 



Leu Arg Gly Tyr Gin Asp Ala Ser Ala Lys Lys Thr Ala Asp Ala Arg 
115 120 125 



Ala Ala Gin Val Glu Val Phe Asn Gly Gin Asp Thr Arg Asp Gly Val 
130 135 140 



Asn He Leu He Met Gly Thr Asp Gly Arg He Gly Gin Asn Ser Val 
145 150 155 160 



Glu Thr Arg Thr Asp Ser He Met Val Leu Asn Val Gly Gly Ser Asp 
165 170 175 



Lys Lys Met Lys Leu Val Ser Phe Met Arg Asp Asn Leu Val Tyr He 
180 185 190 

Asp Gly Tyr Ser Gin Val He Asn Gly Arg Lys Gin Thr Asp Asn Lys 
195 200 205 

Leu Asn Val Ala Tyr Glu Leu Gly Glu Gin Glu Gly Gin Lys Gly Ala 
210 215 220 
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Glu Met Val Arg Gin Val Leu Lys Asp Asn Phe Asp Leu Asp lie Lys 
225 230 235 240 



Tyr Tyr Ala Leu Val Asp Phe Gin Ala Phe Ala Thr Ala lie Asp Thr 
245 250 255 



Leu Phe Pro Asp Gly Val Thr lie Asp Ala Gin Phe Ser Thr Leu Asn 
260 265 270 



Gly Arg Pro Leu Thr Glu Ala Thr Val Gly Asp Asp Leu Tyr Ala Thr 
275 280 285 



Glu Thr Glu Ser Pro Thr Gin Thr lie Lys Val Gly Lys Gin Gin Met 
290 295 300 



Asn Gly Ser Thr Leu Leu Asn Tyr Ala Arg Phe Arg Asp Asp Asp Glu 
305 310 315 320 



Ala Asp Tyr Gly Arg Thr Lys Arg Gin Gin Gin Val Leu Thr Ala lie 
325 330 335 



Leu Glu Gin lie Lys Asp Pro Thr Lys Leu Phe Thr Gly Ser Glu Ala 
340 345 350 



Leu Gly Lys Val Phe Ala Met Thr Ser Thr Asn Val Pro Tyr Thr Phe 
355 360 365 



Leu Leu Thr Asn Gly Leu Ser Val Leu Asp Gly Ala Lys Asn Gly lie 
370 375 380 



Glu Lys Leu Thr lie Pro Glu Leu Gly Asp Trp Val Asp Ala Tyr Asp 
385 390 395 400 



Val Tyr Gly Gly Leu Gly Leu Leu Val Asp Gin Asn Lys Tyr Gin Thr 
405 410 415 



Lys Leu Ala Gin Met Gly Leu Arg 
420 



<210> 685 
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<211> 267 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 685 

Met Ser Thr Tyr Asn Trp Asp Glu Lys His lie Leu Thr Phe Pro Glu 
1 5 10 15 



Glu Lys Val Ala Leu Ser Thr Lys Asp Val His Val Tyr Tyr Gly Lys 
20 25 30 

Asn Glu Ser lie Lys Gly lie Asp Met Gin Phe Glu Arg Asn Lys He 
35 40 45 

Thr Ala Leu He Gly Pro Ser Gly Ser Gly Lys Ser Thr Tyr Leu Arg 
50 55 60 



Ser Leu Asn Arg Met Asn Asp Thr He Asp He Ala Lys Val Thr Gly 
65 70 75 80 



Gin He Leu Tyr Arg Gly He Asp Val Asn Arg Pro Glu He Asn Val 
85 90 95 



Tyr Glu Met Arg Lys His He Gly Met Val Phe Gin Arg Pro Asn Pro 
100 105 110 



Phe Ala Lys Ser He Tyr Arg Asn He Thr Phe Ala His Glu Arg Ala 
115 120 125 



Gly Val Lys Asp Lys Gin Val Leu Asp Glu He Val Glu Thr Ser Leu 
130 135 140 



Arg Gin Ala Ala Leu Trp Asp Gin Val Lys Asp Asp Leu His Lys Ser 
145 150 155 160 



Ala Leu Thr Leu Ser Gly Gly Gin Gin Gin Arg Leu Cys He Ala Arg 
165 170 175 



Ala He Ser Val Lys Pro Asp He Leu Leu Met Asp Glu Pro Ala Ser 
180 185 190 



Ala Leu Asp Pro He Ala Thr Met Gin Leu Glu Glu Thr Met Phe Glu 
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195 200 205 



Leu Lys Lys Asn Phe Thr He He He Val Thr His^Asn Met Gin Gin 
210 215 220 



Ala Ala Arg Ala Ser Asp Tyr Thr Gly Phe Phe Tyr Leu Gly Asp Leu 
225 230 235 240 



He Glu Tyr Asp Lys Thr Ala Thr He Phe Gin Asn Ala Lys Leu Gin 
245 250 255 



Ser Thr Asn Asp Tyr Val Ser Gly His Phe Gly 
260 265 



<210> 686 
<211> 459 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 686 

Met Ser Lys He Val Val Val Gly Ala Asn His Ala Gly Thr Ala Cys 
15 10 15 



He Asn Thr Met Leu Asp Asn Phe Gly Asn Glu Asn Glu He Val Val 
20 25 30 



Phe Asp Gin Asn Ser Asn He Ser Phe Leu Gly Cys Gly Met Ala Leu 
35 40 45 



Trp He Gly Glu Gin He Asp Gly Ala Glu Gly Leu Phe Tyr Ser Asp 
50 55 60 



Lys Glu Lys Leu Glu Ala Lys Gly Ala Lys Val Tyr Met Asn Ser Pro 
65 70 75 80 



Val Leu Ser He Asp Tyr Asp Asn Lys Val Val Thr Ala Glu Val Glu 
85 90 95 



Gly Lys Glu His Lys Glu Ser Tyr Glu Lys Leu He Phe Ala Thr Gly 
100 105 110 



Ser Thr Pro He Leu Pro Pro He Glu Gly Val Glu He Val Lys Gly 
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115 120 125 



Asn Arg Glu Phe Lys Ala Thr Leu Glu Asn Val Gin Phe Val Lys Leu 
130 135 140 



Tyr Gin Asn Ala Glu Glu Val He Asn Lys Leu Ser Asp Lys Ser Gin 
145 150 155 160 



His Leu Asp Arg He Ala Val Val Gly Gly Gly Tyr He Gly Val Glu 
165 170 175 



Leu Ala Glu Ala Phe Glu Arg Leu Gly Lys Glu Val Val Leu Val Asp 
180 185 190 



He Val Asp Thr Val Leu Asn Gly Tyr Tyr Asp Lys Asp Phe Thr Gin 
195 200 205 



Met Met Ala Lys Asn Leu Glu Asp His Asn He Arg Leu Ala Leu Gly 
210 215 220 



Gin Thr Val Lys Ala He Glu Gly Asp Gly Lys Val Glu Arg Leu He 
225 230 235 240 



Thr Asp Lys Glu Ser Phe Asp Val Asp Met Val He Leu Ala Val Gly 
245 250 255 



Phe Arg Pro Asn Thr Ala Leu Ala Gly Gly Lys He Glu Leu Phe Arg 
260 265 270 

Asn Gly Ala Phe Leu Val Asp Lys Lys Gin Glu Thr Ser He Pro Asp 
275 280 285 

Val Gly Asp Cys Ala Thr Val Tyr Asp Asn Ala Arg Lys 
295 300 

Tyr He Ala Leu Ala Ser Asn Ala Val Arg Thr Gly He 
310 315 320 



Val Tyr Ala 
290 



Asp Thr Ser 
305 



Val Gly Ala Tyr Asn Ala Cys Gly His Glu Leu Glu Gly lie Gly Val 
325 330 335 
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Gin Gly Ser Asn Gly lie Ser lie Tyr Gly Leu His Met Val Ser Thr 
340 345 350 



Gly Leu Thr Leu Glu Lys Ala Lys Ala Ala Gly Tyr Asn Ala Thr Glu 
355 360 365 



Thr Gly Phe Asn Asp Leu Gin Lys Pro Glu Phe Met Lys His Asp Asn 
370 375 380 



His Glu Val Ala lie Lys lie Val Phe Asp Lys Asp Ser Arg Glu lie 
385 390 395 400 



Leu Gly Ala Gin Met Val Ser His Asp lie Ala He Ser Met Gly He 
405 410 415 



His Met Phe Ser Leu Ala lie Gin Glu His Val Thr He Asp Lys Leu 
420 425 430 



Ala Leu Thr Asp Leu Phe Phe Leu Pro His Phe Asn Lys Pro Tyr Asn 
435 440 445 



Tyr He Thr Met Ala Ala Leu Thr Ala Glu Lys 
450 455 



<210> 687 

<211> 404 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 687 

Met Glu Ala Phe Thr Gin Met Ala Lys Glu Lys Tyr Asp Arg Ser Lys 
1 5 10 15 



Pro His Val Asn He Gly Thr He Gly His Val Asp His Gly Lys Thr 
20 25 30 



Thr Leu Thr Ala Ala He Thr Thr Val Leu Ala Arg Arg Leu Pro Ser 
35 40 45 



Ser Val Asn Gin Pro Lys Asp Tyr Ala Ser He Asp Ala Ala Pro Glu 
50 55 60 
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Glu Arg Glu Arg Gly lie Thr He Asn Thr Ala His Val Glu Tyr Glu 
65 70 75 80 



Thr Glu Lys Arg His Tyr Ala His He Asp Ala Pro Gly His Ala Asp 
85 90 95 



Tyr Val Lys Asn Met He Thr Gly Ala Ala Gin Met Asp Gly Ala He 
100 105 110 



Leu Val Val Ala Ser Thr Asp Gly Pro Met Pro Gin Thr Arg Glu His 
115 120 125 



lie Leu Leu Ser Arg Gin Val Gly Val Lys His Leu He Val Phe Met 
130 135 140 



Asn Lys Val Asp Leu Val Asp Asp Glu Glu Leu Leu Glu Leu Val Glu 
145 150 155 160 



Met Glu He Arg Asp Leu Leu Ser Glu Tyr Asp Phe Pro Gly Asp Asp 
165 170 175 



Leu Pro Val He Gin Gly Ser Ala Leu Lys Ala Leu Glu Gly Asp Ser 
180 185 190 



Lys Tyr Glu Asp He Val Met Glu Leu Met Asn Thr Val Asp Glu Tyr 
195 200 205 



He Pro Glu Pro Glu Arg Asp Thr Asp Lys Pro Leu Leu Leu Pro Val 
210 215 220 



Glu Asp Val Phe Ser He Thr Gly Arg Gly Thr Val Ala Ser Gly Arg 
225 230 235 240 



He Asp Arg Gly He Val Lys Val Asn Asp Glu He Glu He Val Gly 
245 250 255 



He Lys Glu Glu Thr Gin Lys Ala Val Val Thr Gly Val Glu Met Phe 
260 265 270 



Arg Lys Gin Leu Asp Glu Gly Leu Ala Gly Asp Asn Val Gly Val Leu 
275 280 285 



-798- 



WO 02/083855 



PCT/US02/11524 



Leu Arg Gly Val Gin Arg Asp Glu lie Glu Arg Gly Gin Val He Ala 
290 295 300 



Lys Pro Gly Ser He Asn Pro His Thr Lys Phe Lys Gly Glu Val Tyr 
305 310 315 320 



He Leu Thr Lys Glu Glu Gly Gly Arg His Thr Pro Phe Phe Asn Asn 
325 330 335 



Tyr Arg Pro Gin Phe Tyr Phe Arg Thr Thr Asp Val Thr Gly Ser He 
340 345 350 



Glu Leu Pro Ala Gly Thr Glu Met Val Met Pro Gly Asp Asn Val Thr 
355 360 365 



He Asp Val Glu Leu He His Pro He Ala Val Glu Gin Gly Thr Thr 
370 375 380 



Phe Ser He Arg Glu Gly Gly Arg Thr Val Gly Ser Gly Met Val Thr 
385 390 395 400 



Glu He Glu Ala 



<210> 688 
<211> 289 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 688 

Met Asp Phe Thr Trp Ala Leu Lys Tyr Ala Thr Glu Phe Leu Gly Thr 
15 10 15 



Ala He Leu He He Leu Gly Asn Gly Ala Val Ala Asn Val Glu Leu 
20 25 30 



Lys Gly Thr Lys Gly His Gin Ser Gly Trp He Val He Ala Val Gly 
35 40 45 



Tyr Gly Met Gly Val Met He Pro Ala Leu Met Phe Gly Asn Val Ser 
50 55 60 
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Gly Asn His lie Asn Pro Ala Phe Thr Leu Gly Leu Ala Val Ser Gly 
65 70 75 80 



Leu Phe Pro Trp Ala Gin Val Val Pro Tyr lie lie Ala Gin Val Leu 
85 90 95 



Gly Ala lie . Phe Gly Gin Ala Leu Val Val Ala Thr Tyr Arg Pro Phe 
100 105 110 



Tyr Leu Lys Thr Glu Asn Pro Asn Asn lie Leu Gly Thr Phe Ser Thr 
115 120 125 



lie Ser Ser lie Asp His Gly Thr Lys Glu Ser Arg Tyr Ala Ala Thr 
130 135 140 



Val Asn fely Leu lie Asn Glu Phe Val Gly Ser Phe Val Leu Phe Phe 
145 150 155 160 



Ala Ala Leu Gly Leu Thr Lys Asn Phe Phe Gly Ala Glu Val Leu Gin 
165 170 175 



Phe Met Lys Gin Lys Ala Thr Glu Ala Gly Gin Thr Val Asp Phe Ser 
180 185 190 



Asp Leu Ala He Lys Ala Gin Val Ala Pro His Thr Ala Ser Gly Leu 
195 200 205 



Ser Val Ala His Leu Ala Leu Gly Phe Leu Val Met Ala Leu Val Thr 
210 215 220 



Ser Leu Gly Gly Pro Thr Gly Pro Ala Leu Asn Pro Ala Arg Asp Leu 
225 230 235 240 



Gly Pro Arg Leu Leu His Ala Phe Leu Pro Lys Ser Val Leu Gly Glu 
245 250 255 



His Lys Gly Asp Ser Lys Trp Trp Tyr Ser Trp Val Pro Val Val Ala 
260 265 270 



Pro He Ala Ala Ala He Ala Ala Val Ala Val Phe Lys Phe Leu Tyr 
275 280 285 



-800- 



WO 02/083855 



PCT/US02/11524 



Leu 



<210> 689 

<211> 468 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 689 

Met Ser Ser Gly Lys He Ala Gin Val He Gly Pro Val Val Asp Val 
1 5 10 .15 



Leu Phe Ala Ala Gly Glu Lys Leu Pro Glu He Asn Asn Ala Leu Val 
20 25 30 



Val Tyr Lys Asn Asp Glu Arg Lys Thr Lys He Val Leu Glu Val Ala 
35 40 45 



Leu Glu Leu Gly Asp Gly Met Val Arg Thr He Ala Met Glu Ser Thr 
50 55 60 



Asp Gly Leu Thr Arg Gly Met Glu Val Leu Asp Thr Gly Arg Pro He 
65 70 75 80 



Ser Val Pro Val ,Gly Lys Glu Thr Leu Gly Arg Val Phe Asn Val Leu 
85 90 95 



Gly Asp Thr He Asp Leu Glu Ala Pro Phe Thr Glu Asp Ala Glu Arg 
100 105 110 



Gin Pro He His Lys Lys Ala Pro Thr Phe Asp Glu Leu Ser Thr Ser 
115 120 125 



Ser Glu He Leu Glu Thr Gly He Lys Val He Asp Leu Leu Ala Pro 
130 135 140 



Tyr Leu Lys Gly Gly Lys Val Gly Leu Phe Gly Gly Ala Gly Val Gly 
145 150 155 160 



Lys Thr Val Leu He Gin Glu Leu He His Asn He Ala Gin Glu His 
165 170 175 
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Gly Gly lie Ser Val Phe Ala Gly Val Gly Glu Arg Thr Arg Glu Gly 
180 185 190 



Asn Asp Leu Tyr Trp Glu Met Lys Glu Ser Gly Val He Glu Lys Thr 
195 200 . 205 



Ala Met Val Phe Gly Gin Met Asn Glu Pro Pro Gly Ala Arg Met Arg 
210 215. 220 



Val Ala Leu Thr Gly Leu Thr He Ala Glu Tyr Phe Arg Asp Val Glu 
225 230 235 240 



Gly Gin Asp Val Leu Leu Phe He Asp Asn lie Phe Arg Phe Thr Gin 
245 250 255 



Ala Gly Ser Glu Val Ser Ala Leu Leu Gly Arg Met Pro Ser Ala Val 
260 265 270 



Gly Tyr Gin Pro Thr Leu Ala Thr Glu Met Gly Gin Leu Gin Glu Arg 
275 280 - 285 



He Thr Ser Thr Lys Lys Gly Ser Val Thr Ser He Gin Ala He Tyr 
290 295 300 



Val Pro Ala Asp Asp Tyr Thr Asp Pro Ala Pro Ala Thr Ala Phe Ala 
305 310 315 320 



His Leu Asp Ser Thr Thr Asn Leu Glu Arg Lys Leu Val Gin Leu Gly 
325 330 335 



He Tyr Pro Ala Val Asp Pro Leu Ala Ser Ser Ser Arg Ala Leu Ala 
340 345 350 1 



Pro Glu He Val Gly Glu Glu His Tyr Ala Val Ala Ala Glu Val Lys 
355 360 365 



Arg Val Leu Gin Arg Tyr His Glu Leu Gin Asp He He Ala He Leu 
370 375 380 



Gly Met Asp Glu Leu Ser Asp Glu Glu Lys Thr Leu Val Ala Arg Ala 
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385 390 395 400 



Arg Arg He Gin Phe Phe Leu Ser Gin Asn Phe Asn Val Ala Glu Gin 
405 410 415 



Phe Thr Gly Gin Pro Gly Ser Tyr Val Pro Val Ala Glu Thr Val Arg 
420 425 430 



Gly Phe Lys Glu He Leu Asp Gly Lys Tyr Asp His Leu Pro Glu Asp 
435 440 445 



Ala Phe Arg Gly Val Gly Ser lie Glu Asp Val He Ala Lys Ala Glu 
450 455 460 



Lys Met Gly Phe 
465 



<210> 690 
<211> 292 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 690 

Met Ala Val Ser Leu Asn Asp He Lys Thr Lys He Ala Ser Thr Lys 
15 10 15 



Asn Thr Ser Gin He Thr Asn Ala Met Gin Met Val Ser Ala Ala Lys 
20 25 30 



Leu Gly Arg Ser Glu Glu Ala Ala Arg Asn Phe Gin Val Tyr Ala Gin 
35 40 45 



Lys Val Arg Lys Leu Leu Thr Asp He Leu His Gly Asn Gly Ala Gly 
50 55 60 



Ala Ser Thr Asn Pro Met Leu He Ser Arg Ser Val Lys Lys Thr Gly 
65 70 75 80 



Tyr He Val He Thr Ser Asp Arg Gly Leu Val Gly Gly Tyr Asn Ser 
85 90 95 



Ser lie Leu Lys Ala Val Met Glu Leu Lys Glu Glu Tyr His Pro Asp 
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100 105 110 



Gly Lys Gly Phe Glu Met lie Cys lie Gly Gly Met Gly Ala Asp Phe 
115 120 125 



Phe Lys Ala Arg Gly He Gin Pro Leu Tyr Glu Leu Arg Gly Leu Ser 
130 135 140 



Asp Gin Pro Ser Phe Asp Gin Val Arg Lys He He Ser Lys Thr Val 
145 150 155 160 



Glu Met Tyr Gin Asn Glu Leu Phe Asp Glu Leu Tyr Val Cys Tyr Asn 
165 170 175 



His His Val Asn Thr Leu Thr Ser Gin Met Arg Val Glu Gin Met Leu 
180 185 190 



Pro He Val Asp Leu Asp Pro Asn Glu Ala Asp Glu Glu Tyr Ser Leu 
195 200 205 



Thr Phe Glu Leu Glu Thr Ser Arg Glu Glu He Leu Glu Gin Leu Leu 
210 215 220 



Pro Gin Phe Ala Glu Ser Met He Tyr Gly Ala He He Asp Ala Lys 
225 230 235 240 



Thr Ala Glu Asn Ala Ala Gly Met Thr Ala Met Gin Thr Ala Thr Asp 
245 250 255 



Asn Ala Lys Lys Val He Asn Asp Leu Thr He Gin Tyr Asn Arg Ala 
260 265 270 



Arg Gin Ala Ala He Thr Gin Glu He Thr Glu He Val Ala Gly Ala 
275 280 285 



Ser Ala Leu Glu 
290 



<210> 691 

<211> 501 

<212> PRT 

<213> Streptococcus pneumoniae 



-804- 



\ 
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<400> 691 

Met Ala lie Asn Ala Gin Glu He Ser Ala Leu He Lys Gin Gin He 
15 10 15 



Glu Asn Phe Lys Pro Asn Phe Asp Val Thr Glu Thr Gly Val Val Thr 
20 25 30 



Tyr He Gly Asp Gly He Ala Arg Ala His Gly Leu Glu Asn Val Met 
35 40 45 



Ser Gly Glu Leu Leu Asn Phe Glu Asn Gly Ser Tyr Gly Met Ala Gin 
50 55 60 



Asn Leu Glu Ser Thr Asp Val Gly He He He Leu Gly Asp Phe Thr 
65 70 75 80 



Asp He Arg Glu Gly Asp Thr He Arg Arg Thr Gly Lys He Met Glu 
85 90 95 



Val Pro Val Gly Glu Ser Leu He Gly Arg Val Val Asp Pro Leu Gly 
100 105 110 



Arg Pro Val Asp Gly Leu Gly Glu He His Thr Asp Lys Thr Arg Pro 
115 120 125 



Val Glu Ala Pro Ala Pro Gly Val Met Gin Arg Lys Ser Val Ser Glu 
130 135 140 



Pro Leu Gin Thr Gly Leu Lys Ala He Asp Ala Leu Val Pro He Gly 
145 150 155 160 



Arg Gly. Gin Arg Glu Leu He He Gly Asp Arg Gin Thr Gly Lys Thr 
165 170 175 



Thr He Ala He Asp Thr He Leu Asn Gin Lys Asp Gin Asp Met He 
180 185 190 



Cys lie Tyr Val Ala He Gly Gin Lys Glu Ser Thr Val Arg Thr Gin 
195 200 205 
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Val Glu Thr Leu Arg Gin Tyr Gly Ala Leu Asp Tyr Thr He Val Val 
210 215 220 



Thr Ala Ser Ala Ser Gin Pro Ser Pro Leu Leu Phe Leu Ala Pro Tyr 
225 230 235 240 



Ala Gly Val Ala Met Ala Glu Glu Phe Met Tyr Gin Gly Lys His Val 
245 250 255 



Leu He Val Tyr Asp Asp Leu Ser Lys Gin Ala Val Ala Tyr Arg Glu 
260 265 270 



Leu Ser Leu Leu Leu Arg Arg Pro Pro Gly Arg Glu Ala Phe Pro Gly 
275 280 285 



Asp Val Phe Tyr Leu His Ser Arg Leu Leu Glu Arg Ser Ala Lys Val 
290 ! 295 300 



Ser Asp Glu Leu Gly Gly Gly Ser He Thr Ala Leu Pro Phe He Glu 
305 310 315 320 



Thr Gin Ala Gly Asp He Ser Ala Tyr He Ala Thr Asn Val He Ser 
325 330 335 



He Thr Asp Gly Gin He Phe Leu Gly Asp Gly Leu Phe Asn Ala Gly 
340 345 350 



He Arg Pro Ala He Asp Ala Gly Ser Ser Val Ser Arg Val Gly Gly 
355 360 365 



Ser Ala Gin He Lys Ala Met Lys Lys Val Ala Gly Thr Leu Arg He 
370 375 380 



Asp Leu Ala Ser Tyr Arg Glu Leu Glu Ala Phe Thr Lys Phe Gly Ser 
385 390 395 400 



Asp Leu Asp Ala Ala Thr Gin Ala Lys Leu Asn Arg Gly Arg Arg Thr 
405 410 415 



Val Glu Val Leu Lys Gin Pro Val His Lys Pro Leu Pro Val Glu Lys 
420 425 430 
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Gin Val Thr He Leu Tyr Ala Leu Thr His Gly Phe Leu Asp Thr Val 
435 440 445 



Pro Val Asp Asp He Val Arg Phe Glu Glu Glu Phe His Ala Phe Phe 
450 455 460 



Asp Ala Gin His Pro Glu He Leu Glu Thr He Arg Asp Thr Lys Asp 
465 470 475 480 



Leu Pro Glu Glu Ala Val Leu Asp Ala Ala He Thr Glu Phe Leu Asn 
485 490 495 



Gin Ser Ser Phe Gin 
500 



<210> 692 

<211> 178 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 692 

Met Asp Lys Lys Thr Val Lys Val He Glu Lys Tyr Ser Met Pro Phe 
1 5 10 15 



Val Gin Leu Val Leu Glu Lys Gly Glu Glu Asp Arg He Phe Ser Asp 
20 25 30 



Leu Thr Gin He Lys Gin Val Val Glu Lys Thr Gly Leu Pro Ser Phe 
35 40 45 



Leu Lys Gin Val Ala Val Asp Glu Ser Asp Lys Glu Lys Thr He Ala 
50 55 60 



Phe Phe Gin Asp Ser Val Ser Pro Leu Leu Gin Asn Phe He Gin Val 
65 70 75 80 



Leu Ala Tyr Asn His Arg Ala Asn Leu Phe Tyr Asp Val Leu Val Asp 
85 90 95 



Cys Leu Asn Arg Leu Glu Lys Glu Thr Asn Arg Phe Glu Val Thr He 
100 105 110 
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Thr Ser Ala His Pro Leu Thr Asp Glu Gin Lys Thr Arg Leu Leu Pro 
115 120 125 



Leu lie Glu Lys Lys Met Ser Leu Lys Val Arg Ser Val Lys Glu Gin 
130 135 140 



lie Asp Glu Ser Leu lie Gly Gly Phe Val lie Phe Ala Asn His Lys 
145 150 155 160 



Thr lie Asp Val Ser lie Lys Gin Gin Leu Lys Val Val Lys Glu Asn 
165 170 175 



Leu Lys 



<210> 693 

<211> 164 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 693 

Met His Val Thr Val Gly Glu Leu lie Gly Asn Phe lie Leu lie Thr 
1-5 10 15 



Gly Ser Phe He . Leu Leu Leu Val Leu He Lys Lys Phe Ala Trp Ser 
20 25 30 



Asn He Thr Gly He Phe Glu Glu Arg Ala Glu Lys He Ala Ser Asp 
35 40 45 



He Asp Arg Ala Glu Glu Ala Arg Gin Lys Ala Glu Val Leu Ala Gin 
50 55 60 



Lys Arg Glu Asp Glu Leu Ala Gly Ser Arg Lys Glu Ala Lys Thr He 
65 70 75 80 



He Glu Asn Ala Lys Glu Thr Ala Glu Gin Ser Lys Ala Asn lie Leu 
85 90 95 



Ala Asp Ala Lys Leu Glu Ala Gly His Leu Lys Glu Lys Ala Asn Gin 
100 105 110 
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Glu lie Ala Gin Asn Lys Val Glu Ala Leu Gin Ser Val Lys Gly Glu 
115 120 125 



Val Ala Asp Leu Thr lie Ser Leu Ala Gly Lys lie lie Ser Gin Asn 
130 135 140 



Leu Asp Ser His Ala His Lys Ala Leu lie Asp Gin Tyr lie Asp Gin 
145 150 155 160 



Leu Gly Glu Ala 



<210> 694 
<211> 466 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 694 

Met Asp Ala Lys Leu Arg Tyr Lys Ala Lys Lys lie Lys lie Val Phe 
15 10 15 



Phe Asp lie Asp Asp Thr Leu Arg Asn Ser Lys Thr Gly Phe lie Pro 
20 .25 30 



Thr Thr lie Pro Thr Val Phe Lys Gin Leu Arg Glu Lys Gly lie Leu 
35 40 45 



Thr Gly He Ala Ser Gly Arg Gly He Phe Gly Val Val Pro Glu He 
50 55 60 



Arg Asp Leu Lys Pro Asp Phe Phe Val Thr Leu Asn Gly Ala Tyr He 
65 70 75 80 



Glu Asp Lys Lys Gly Gin Val He Tyr Gin His Gin He Glu Lys Ser 
85 90 95 

Asp Val Glu Glu Tyr He Ser Trp Ala Lys Gin Glu Gly He Glu Tyr 
100 105 110 

Gly Leu Val Gly Ser His Asp Ala Lys Leu Ser Thr Arg Thr Asp Met 
115 120 125 
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Met Ser Glu Ala lie Asn Pro lie Tyr Pro Asp Leu Asp Val Asp Pro 
130 135 140 



Asp Phe His Glu Lys Glu Asp lie Tyr Gin Met Trp Thr Phe Glu Asp 
145 150 155 160 



Lys Gly Asp Asp Leu His Leu Pro Asp Ser Leu Ser Asp Lys Leu Arg 
165 170 175 



Met Val Arg Trp His Gin His Ser Ser Asp lie Val Pro lie Ser Gly 
180 185 190 

Ser Lys Ala Thr Gly Val Glu Lys Val Val Glu His Leu Gly Leu Lys 
195 200 205 

Pro Glu Lys Val Met Val Phe Gly Asp Gly Leu Asn Asp Leu Glu Leu 
210 215 220 



Phe Asp Tyr Ala Gly He Ser Val Ala Met Gly He Ser His Asp Lys 
225 .230 235 240 



He Lys Glu Lys Ala Asp Tyr He Thr Lys Thr Leu Glu Glu Asp Gly 
245 250 255 



He Phe Ala Ala Leu Glu Val Phe. Gly Met Val Glu Lys Glu Leu His 
260 265 270 



Phe Pro Gin Val Asp He Glu Thr Val Glu Gly Pro Leu Ala Thr He 
275 280 285 



Lys Thr Asn His Gly Asp Leu Arg He Lys Leu Phe Pro Glu His Ala 
290 295 300 



Pro Lys Thr Val Ala Asn Phe Val Ser Leu Ser Lys Asp Gly Tyr Tyr 
305 310 315 320 



Asp Gly Val He Phe His Arg He He Lys Asp Phe Met He Gin Gly 
325 330 335 



Gly Asp Pro Thr Gly Thr Gly Met Gly Gly Glu Ser He Tyr Gly Glu 
340 345 350 



-810- 



WO 02/083855 



PCT/US02/11524 



Ser Phe Glu Asp Glu Phe Ser Glu Glu Leu Tyr Asn lie Arg Gly Ala 
355 360 365 



Leu Ser Met Ala Asn Ala Gly Pro Asn Thr Asn Gly Ser Gin Phe Phe 
370 375 380 



He Val Gin Asn Gin His Leu Pro Tyr Ser Lys Lys Glu He Thr Arg 
385 390 395 400 



Gly Gly Trp Pro Glu Pro He Ala Glu He Tyr Ala Asn Gin Gly Gly 
405 410 415 



Thr Pro His Leu Asp Arg Arg His Thr Val Phe Gly Glri Leu Ala Asp 
420 425 430 



Glu Ala Ser Tyr Ala Val Leu Asp Ala lie Ala Ala Val Glu Thr Gly 
435 440 445 



Ala Met Asp Lys Pro Val Glu Asp Val Val He Glu Thr He Glu He 
450 455 460 



Glu Asp 
465 



<210> 695 

<211> 79 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 695 

Met Ala Gin Gin Arg Arg Gly Gly Phe Lys Arg Arg Lys Lys Val Asp 
1 5 10 15 



Tyr He Ala Ala Asn Lys He Glu Tyr Val Asp Tyr Lys Asp Thr Glu 
20 25 30 



Leu Leu Ser Arg Phe Val Ser Glu Arg Gly Lys lie Leu Pro Arg Arg 
35 40 45 



Val Thr Gly Thr Ser Ala Lys Asn Gin Arg Lys Val Thr Thr Ala He 
50 55 60 
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Lys Arg Ala Arg Val Met Ala Leu Met Pro Phe Val Asn Glu Asp 

. 75 



65 


70 


<210> 


696 


<211> 


96 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


696 



Met Ala Lys Tyr Glu lie Leu Tyr lie lie Arg Pro Asn He Glu Glu 
15 10 15 



Glu Ala Lys Asn Ala Leu Val Ala Arg Phe Asp Ser He Leu Thr Asp 
20 25 30 



Asn Gly Ala Thr Val Val Glu Ser Lys Thr Trp Glu Lys Arg Arg Leu 
35 40 45 



Ala Tyr Glu He Gin Asp Phe Arg Glu Gly Leu Tyr His He Val Asn 
50 55 60 



Val Glu Ala Asn Asp Asp Ala Ala Leu Lys Glu Phe Asp Arg Leu Ser 
65 70 75 80 



Lys He Asn Ala Asp He Leu Arg His Met He Val Lys He Asp Ala 
85 90 95 



<210> 697 
<211> 531 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 697 

Met Lys Arg He Val Phe Glu Leu He Phe He Ala Thr Thr Trp Tyr 
15 10 15 



He Phe Leu Pro Pro Leu Asn Leu Thr Ser Trp Glu Phe Leu Phe Phe 
20 25 30 



Leu Cys Gly His Leu Leu Val Val Ala He Leu Phe Gly Phe Gly Lys 
35 40 45 
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Gly He Asn Leu Val Lys Thr Val His Val Arg His Gly Lys Ala Glu 
50 55 60 



Ala Ala Leu Asn Leu Glu Gly Phe Lys He Asn Arg Leu Gly Lys He 
65 70 75 80 



Leu Leu Ala Ser He Gly Gly He Leu Leu Leu Ala Ala Leu Val 'Ser 
85 90 95 



Leu Val Thr Ser Ser Met Phe Gin Ala Lys Asn Tyr Ala Asn Val Val 
100 . 105 110 



Thr Val Thr Glu Lys Asp Phe Thr Glu Phe Pro Lys Ser Asp Thr Ser 
115 120 125 



Lys Val Pro He Leu Asp Arg Ser Thr Ala Glu Lys He Gly Asp Arg 
130 135 140 



Tyr Leu Gly Ser Leu Thr Asp Lys Val Ser Gin Tyr Val Ala Ala Asp 
145 150 155 160 



Thr Tyr Thr Gin Leu Thr He Asp Gly Lys Pro Tyr Arg Val Thr Pro 
165 170 175 



Leu Glu Tyr Ala Asp Pro He Lys Trp Phe Asn Asn Gin Ala Lys Gly 
180 185 190 



He Gly Glu Tyr He Lys Val Asp Met Val Thr Gly Asn Ala Asp Leu 
195 200 205 



Val Asp Leu Lys Thr Pro He Lys Tyr Ser Asp Ser Glu Tyr Phe Asn 
210 215 220 



Arg Asp Val Lys Arg His Leu Arg Leu Lys Tyr Pro Thr Lys He Phe 
225 230 235 240 



Lys Thr Pro Ser Phe Glu Val Asp Asp Glu Gly Asn Pro Phe Tyr Val 
245 250 255 



Ala Thr Val Tyr Gin Lys Gin Phe Gly Leu Ala Val Pro Arg Pro Ala 
260 265 270 
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Ser Val lie lie Leu Asp Ala Thr Asn Gly Glu Thr Lys Glu Tyr Ser 
275 280 285 



Leu Ser Asp Val Pro Glu Trp Val Asp Arg lie Tyr Pro Ala Glu Glu 
290 295 300 



Thr He Glu Gin He Asn Tyr Asn Gly Lys Tyr Lys Asp Gly Phe Leu 
305 310 315 320 



Asn Ala Met He Ser Lys Lys Asn Val Thr Gin Thr Thr Asn Gly Tyr 
325 330 335 



Asn Tyr Leu Ser He Gly Asn Asp He Tyr Leu Tyr Thr Gly Val Thr 
340 345 350 



Ser Ala Asn Ala Asp Glu Ser Asn Leu Gly Phe He Leu Glu Asn Met 
355 360 365 



Arg Thr Gly Glu He Thr Lys Tyr Ser Leu Ala Ser Ala Thr Glu Glu 
370 375 380 



Ser Ala Arg Glu Ser Ala Glu Gly Ala Val Gin Glu Lys Ser Tyr Lys 
385 390 395 400 



Ala Thr Phe Pro He Leu He Asn Leu Asn Asp Lys Pro Leu Tyr He 
405 410 415 



Met Gly Leu Lys Asp Asn Ala Gly Leu Val Lys Glu Tyr Ala Leu Val 
420 425 430 



Asp Ala Val Glu Tyr Gin Asn Val He Val Ala Thr Thr Val Glu Glu 
435 440 445 



Met Leu Ser Lys Tyr Ala Asn Lys Asn Asp Leu Glu He Asp Asn Ala 
450 455 460 



Thr Thr Glu Ser He Asn Gly Val Val Ala Asp Leu Lys Ser Ala Val 
465 470 475 480 



He Lys Gly Asp Thr Val Tyr Phe Phe Lys Val Asp Gly Lys He Tyr 
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485 490 495 



Lys Val Lys Ala Ser Val Ser Asp Asp Leu Pro Tyr Leu Glu Asn Gly 
500 505 510 



Lys Thr Phe Glu Gly Gin Val Gly Lys Asp Asn Tyr Leu Lys Thr Phe 
515 520 525 



Lys Leu Arg 
530 



<210> 698 
<211> 914 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 698 

Met Thr Glu Arg Glu Ser Val Leu His Thr Met Ser Arg Arg Arg His 
15 10 15 



Met Ser Lys Glu Gin Lys Arg Gin Ala Phe Tyr Thr Gin Ser Pro Glu 
20 25 30 



Glu Val Leu Gin Ala Val Asp Ala Thr Glu Gin Gly Leu Ser Ser Ser 
35 40 45 



Glu Ala Glu Lys Arg Leu Ala Glu Phe Gly His Asn Glu Leu Glu Glu 
50 55 60 



Gly Glu Lys Arg Ser He Leu Val Lys Phe He Glu Gin Phe Lys Asp 
65 70 75 80 



Leu Met He He He Leu Val Ala Ala Ala He Leu Ser Val Val Thr 
85 90 95 



Ser Gly Gly Glu Asp He Ala Asp Ala He He He Leu Ala Val Val 
100 105 110 



He He Asn Ala Ala Phe Gly Val Tyr Gin Glu Gly Lys Ala Glu Glu 
115 120 125 



Ala He Glu Ala Leu Lys Ser Met Ser Ser Pro Val Ala Arg Val Leu 
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130 135 140 



Arg Asp Gly His Met Ala Glu He Asp Ser Lys Glu Leu Val Pro Gly 
145 150 155 160 



Asp He Val Ala Leu Glu Ala Gly Asp Val Val Pro Ala Asp Leu Arg 
165 170 175 



Leu He Glu Ala Asn Ser Leu Lys He Glu Glu Ala Ala Leu Thr Gly 
180 185 190 



Glu Ser Val Pro Val Glu Lys Asp Leu Ser Val Glu Leu Ala Thr Asp 
195 200 * 205 



Ala Gly He Gly Asp Arg Val Asn Met Ala Phe Gin Asn Ser Asn Val 
210 215 220 



Thr Tyr Gly Arg Gly Met Gly Val Val Val Asn Thr Gly Met Tyr Thr 
225 230 235 240 



Glu Val Gly His He Ala Gly Met Leu Gin Asp Ala Asp Glu Thr Asp 
245 250 255 



Thr Pro Leu Lys Gin Asn Leu Asn Asn Leu Ser Lys Val Leu Thr Tyr 
260 265 270 



Ala He Leu Val He Ala Leu Val Thr Phe Val Val Gly Val Phe He 
275 280 285 



Gin Gly Lys Asn Pro Leu Gly Glu Leu Leu Thr Ser Val Ala Leu Ala 
290 295 300 



Val Ala Ala He Pro Glu Gly Leu Pro Ala He Val Thr He Val Leu 
305 310 315 320 



Ser Leu Gly Thr Gin Val Leu Ala Lys Arg His Ser He Val Arg Lys 
325 330 335 



Leu Pro Ala Val Glu Thr Leu Gly Ser Thr Glu He lie Ala Ser Asp 
340 345 350 
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Lys Thr Gly Thr Leu Thr Met Asn Lys Met Thr Val Glu Lys Val Phe 
355 360 365 



Tyr Asp Ala Val Leu His Asp Ser Ala Asp Asp lie Glu Leu Gly Leu 
370 375 380 



Glu Met Pro Leu Leu Arg' Ser Val Val Leu Ala Asn Asp Thr Lys lie 
385 390 395 400 



Asp Val Glu Gly Asn Leu lie Gly Asp Pro Thr Glu Thr Ala Phe He 
405 410 415 



Gin Tyr Ala Leu Asp Lys Gly Tyr Asp Val Lys Gly Phe Leu Glu Lys 
420 425 430 



Tyr Pro Arg Val Ala Glu Leu Pro Phe Asp Ser Asp Arg Lys Leu Met 
435 440 445 



Ser Thr Val His Pro Leu Pro Asp Gly Arg Phe Leu Val Ala Val Lys 
450 455 460 



Gly Ala Pro Asp Gin Leu Leu Lys Arg Cys Leu Leu Arg Asp Lys Ala 
465 470 475 480 



Gly Asp lie Ala Pro He Asp Glu Lys Val Thr Asn Leu He Arg Thr 
485 490 495 



Asn Asn Ser Glu Met Ala His Gin Ala Leu Arg Val Leu Ala Gly Ala 
500 505 510 



Tyr Lys He He Asp Ser He Pro Glu Asn Leu Thr Ser Glu Glu Leu 
515 520 525 



Glu Asn Asp Leu He Phe Thr Gly Leu He Gly Met He Asp Pro Glu 
530 535 540 



Arg Pro Glu Ala Ala Glu Ala Val Arg Val Ala Lys Glu Ala Gly He 
545 550 555 560 



Arg Pro He Met He Thr Gly Asp His Gin Asp Thr Ala Glu Ala He 
565 570 575 
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Ala Lys Arg Leu Gly lie lie Asp Ala Asn Asp Thr Glu Gly His Val 
580 585 590 



Leu Thr Gly Ala Glu Leu Asn Glu Leu Ser Asp Glu Glu Phe Glu Lys 
595 600 605 



Val Val Gly Gin Tyr Ser Val Tyr Ala Arg Val Ser Pro Glu His Lys 
610 615 620 



Val Arg He Val Lys Ala Trp Gin Lys Gin Gly Lys Val Val Ala Met 
625 630 635 640 



Thr Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Lys Thr Ala Asp He 
645 650 655 



Gly He Gly Met Gly He Thr Gly Thr Glu Val Ser Lys Gly Ala Ser 
660 665 670 



Asp Met lie Leu Ala Asp Asp Asn Phe Ala Thr He He Val Ala Val 
675 680 685 



Glu Glu Gly Arg Lys Val Phe Ser Asn He Gin Lys Thr He Gin Tyr 
690 695 700 



Leu Leu Ser Ala Asn Thr Ala Glu Val Leu Thr He Phe Leu Ser Thr 
705 710 715 720 



Leu Phe Gly Trp Asp Val Leu Gin Pro Val His Leu Leu Trp He Asn 
725 730 735 



Leu Val Thr Asp Thr Phe Pro Ala He Ala Leu Gly Val Glu Pro Ala 
740 745 750 



Glu Pro Gly Val Met Asn His Lys Pro Arg Gly Arg Lys Ala Ser Phe 
755 760 765 



Phe Ser Gly Gly Val Leu Ser Ser He He Tyr Gin Gly Val Leu Gin 
770 775 780 



Ala Ala Leu Val Met Ser Val Tyr Gly Leu Ala He Ala Tyr Pro Val 
785 790 795 800 
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His Val Gly Asp Asn His Ala lie His Ala Asp Ala Leu Thr Met Ala 
805 810 815 



Phe Ala Thr Leu Gly Leu lie Gin Leu Phe His Ala Tyr Asn Val Lys 
820 825 830 



Ser Val Tyr Gin Ser lie Leu Thr Val Gly Pro Phe Lys Ser Lys Thr 
835 840 845 



Phe Asn Trp Ser lie Leu Val Ser Phe lie Leu Leu Met Ala Thr He 
850 855 860 



Val Val Glu Pro Leu Glu Gly He Phe His Val Thr Lys Leu Asp Leu 
865 870 875 880 



Ser Gin Trp Gly lie Val Met Ala Gly Ser Phe Ser Met He He He 
885 890 895 



Val Glu He Val Lys Phe He Gin Arg Lys Leu Gly Phe Asp Lys Asn 
900 905 910 



Ala He 



<210> 699 
<211> 292 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 699 

Met He Gly Arg He Ser Gly Met Asn Phe Gin Gin Leu Ser Asn Leu 
15 10 15 



Gin Tyr Trp Thr Ser Leu Phe Ala Ser Pro Trp Thr He Ala He Asn 
20 25 30 



Leu He Asp He Leu He Val Ala Tyr He Leu Tyr His Phe Thr Lys 
35 40 45 



Ala He Ala Gly Thr Lys He Met He Leu Val Arg Gly Val Leu Val 
50 55 60 
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Phe lie Leu Ala Gin lie Leu Ala Asn Met lie Gly Leu Thr Thr lie 
65 70 75 80 



Ser Trp Leu He Asn Gin He He Thr Tyr Gly Val He Ala Ala Val 
85 90 95 



Val He Phe Ser Pro Glu He Arg Thr Gly Leu Glu Arg Leu Gly Arg 
100 105 110 



Ala Thr Asp Phe Phe Ser Asn Ala Pro He Ser Ala Glu Glu Gin Met 
115 120 125 



He Arg Ala Phe Val Lys Ser Val Glu Tyr Met Ser Pro Arg Lys He 
130 135 140 



Gly Ala Leu Val Ala He Gin Arg Val Arg Thr Leu Gin Glu Tyr He 
145 150 155 160 



Ser Thr Gly He Pro Leu Asp Ala Lys He Ser Ala Glu Leu Leu lie 
165 170 175 



Asn He Phe He Pro Asn Thr Pro Leu His Asp Gly Ala Val He He 
180 185 190 



Lys Glu Glu Arg lie Ala Val Thr Ser Ala Tyr Leu Pro Leu Thr Lys 
195 200 205 



Asn Thr Gly He Ser Lys Glu Phe Gly Thr Arg His Arg Ala Ala He 
210 215 220 



Gly Leu Ser Glu Val Ser Asp Ala Leu Thr Phe Val Val, Ser Glu Glu 
225 230 235 240 



Thr Gly Gly He Ser He Thr Tyr Asn Gly Arg Phe Lys His Asn Leu 
245 - 250 255 



Thr Leu Asp Glu Phe Glu Thr Glu Leu Arg Glu He Leu Leu Pro Lys 
260 265 270 



Glu Glu Val Gly Leu Ser Phe Lys Glu Arg Leu Leu Gly Gly Trp Lys 
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275 280 285 



His Glu Lys Lys 
290 



<210> 700 

<211> 410 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 700 



Met Ser Thr Asn Arg Lys Asn Asp Met Met Val Tyr Cys Ser Phe Cys 
1 5 10 .15 



Gly Lys Asn Gin Glu Glu Val Gin Lys lie lie Ala Gly Asn Asn Ala 
20 25 30 



Phe lie Cys Asn Glu Cys Val Glu Leu Ala Gin , Glu lie lie Arg Glu 
35 40 45 



Glu Leu Val Glu Glu Val Leu Ala Asp Leu Ser Glu Val Pro Lys Pro 
50 55 60 



. He Glu Leu Leu His He Leu Asn His Tyr Val He Gly Gin Asp Arg 
65 70 75 80 

Ala Lys Arg Ala Leu Ala Val Ala Val Tyr Asn His Tyr Lys Arg He 
85 90 95 



Asn Phe His Asp Thr Arg Glu Glu Ser Glu Asp Val Asp Leu Gin Lys 
100 105 110 



Ser Asn He Leu Met He Gly Pro Thr Gly Ser Gly Lys Thr Phe Leu 
115 120 125 



Ala Gin Thr Leu Ala Lys Ser Leu Asn Val Pro Phe Ala He Ala Asp 
130 135 140 



Ala Thr Ala Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val Glu Asn 
145 150 155 160 



He Leu Leu Lys Leu Leu Gin Val Ala Asp Phe Asn He Glu Arg Ala 
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165 170 175 



Glu Arg Gly He He Tyr Val Asp Glu He Asp Lys He Ala Lys Lys 
180 185 190 



Ser Glu Asn Val Ser He Thr Arg Asp Val Ser Gly Glu Gly Val Gin 
195 200 205 



Gin Ala Leu Leu Lys He He Glu Gly Thr Val Ala Ser Val Pro Pro 
210 215 220 



Gin Gly Gly Arg Lys His Pro Gin Gin Glu Met He Gin Val Asp Thr 
225 230 235 240 



Lys Asn He Leu Phe He Val Gly Gly Ala Phe Asp Gly He Glu Glu 
245 250 255 



He Val Lys Gin Arg Leu Gly Glu Lys Val He Gly Phe Gly Gin Asn 
260 265 270 



Asn Lys Ala He Asp Glu Asn Ser Ser Tyr Met Gin Glu He He Ala 
275 280 285 



Glu Asp He Gin Lys Phe Gly He He Pro Glu Leu He Gly Arg Leu 
290 295 300 



Pro Val Phe Ala Ala Leu Glu Gin Leu Thr Val Asp Asp Leu Val Arg 
305 310 315 320 



He Leu Lys Glu Pro Arg Asn Ala Leu Val Lys Gin Tyr Gin Thr Leu 
325 330 335 



Leu Ser Tyr Asp Asp Val Glu Leu Glu Phe Asp Asp Glu Ala Leu Gin 
340 345 350 



Glu He Ala Asn Lys Ala He Glu Arg Lys Thr Gly Ala Arg Gly Leu 
355 360 365 



Arg Ser He He Glu Glu Thr Met Leu Asp Val Met Phe Glu Val Pro 
370 375 380 
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Ser Gin Glu Asn Val Lys Leu Val Arg lie Thr Lys Glu Thr Val Asp 
385 390 395 400 



Gly Thr Asp Lys Pro lie Leu Glu Thr Ala 
405 410 



<210> 701 

<211> 376 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 701 

Met Val Glu Leu Asn Leu Lys Asn lie Tyr Lys Lys Tyr Pro Asn Ser 
1 5 10 15 



Glu His Tyr Ser Val Glu Asp Phe Asn Leu Asn He Lys Asp Lys Glu 
20 25 30 



Phe He Val Phe Val Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu 
35 40 45 



Arg Met He Ala Gly Leu Glu Asp He Thr Glu Gly Thr Ala Ser He 
50 55 60 



Asp Gly Val Val Val Asn Asp Val Ala Pro Lys Asp Arg Asp He Ala 
65 70 75 80 



Met Val Phe Gin Asn Tyr Ala Leu Tyr Pro His Met Thr Val Tyr Asp 
85 90 95 



Asn Met Ala Phe Gly Leu Lys Leu Arg Lys Tyr Ser Lys Glu Asp He 
100 105 110 



Asn Lys Arg Val Gin Glu Ala Ala Glu He Leu Gly Leu Lys Glu Phe 
115 120 125 



Leu Glu Arg Lys Pro Ala Asp Leu Ser Gly Gly Gin Arg Gin Arg Val 
130 135 140 



Ala Met Gly Arg Ala He Val Arg Asp Ala Lys Val Phe Leu Met Asp 
145 150 155 160 
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Glu Pro Leu Ser Asn Leu Asp Ala Lys Leu Arg Val Ser Met Arg Ala 
165 170 175 



Glu He Ala Lys He His Arg Arg He Gly Ala Thr Thr He Tyr Val 
180 185 190 



Thr His Asp Gin Thr Glu Ala Met Thr Leu Ala Asp Arg He Val He 
195 200 205 



Met Ser Ala Thr Lys Asn Pro Ala Gly Thr Gly Thr He Gly Arg Val 
210 215 220 



Glu Gin He Gly Thr Pro Gin Glu Val Tyr Lys Asn Pro Val Asn Lys 
225 230 235 240 



Phe Val Ala Gly Phe He Gly Ser Pro Ala Met Asn Phe He Thr Val 
245 250 255 



Lys Leu Val Gly Ser Glu He Val Ser Asp Gly Phe Arg Leu Lys Val 
260 265 270 



Pro Glu Gly Ala Leu Lys Val Leu Arg Glu Lys Gly Tyr Glu Gly Lys 
275 280 . 285 



Glu Leu He Phe Gly He Arg Pro Glu Asp Val Asn Ala Glu Pro Ala 
290 295 300 



Phe Leu Glu Thr Phe Pro Asp Cys Val Val Lys Ala Thr He Ser Val 
305 ' 310 315 320 



Ser Glu Leu Leu Gly Ser Glu Ser His Leu Tyr Cys Gin Val Gly Lys 
325 330 335 



Asp Glu Phe Val Ala Lys Val Asp Ala Arg Asp Tyr Leu Gin Thr Gly 
340 345 350 



Ala Thr Val Glu Leu Gly Phe Asp Leu Asn Lys Ala His Phe Phe Asp 
355 360 365 



Val Glu Thr Glu Lys Thr He Tyr 
370 375 
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<210> 702 

<211> 524 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 702 

Met Lys Phe Asn Glu Leu Asn Leu Ser Ala Asp Leu Leu Ala Glu lie 
1.5 10 15 



Glu Lys Ala Gly Phe Val Glu Ala Ser Pro He Gin Glu Gin Thr He 
20 25 30 



Pro Leu Ala Leu Glu Gly Lys Asp Val He Gly Gin Ala Gin Thr Gly 
35 40 45 



Thr Gly Lys Thr Ala Ala Phe Gly Leu Pro Thr Leu Glu Lys He Arg 
50 55 60 



Thr Glu Glu Ala Thr He Gin Ala Leu Val He Ala Pro Thr Arg Glu 
65 70 75 80 



Leu Ala Val Gin Ser Gin Glu Glu Leu Phe Arg Phe Gly Arg Ser Lys 
85 90 95 



Gly Val Lys Val Arg Ser Val Tyr Gly Gly Ser Ser He Glu Lys Gin 
100 105 110 



He Lys Ala Leu Lys Ser Gly Ala His He Val Val Gly Thr Pro Gly 
115 • 120 125 



Arg Leu Leu Asp Leu He Lys Arg Lys Ala Leu Lys Leu Gin Asp He 
130 135 140 



Glu Thr Leu He Leu Asp Glu Ala Asp Glu Met Leu Asn Met Gly Phe 
145 150 155 160 



Leu Glu Asp He Glu Ala He He Ser Arg Val Pro Glu Asn Arg Gin 
165 170 175 



Thr Leu Leu Phe Ser Ala Thr Met Pro Asp Ala He Lys Arg He Gly 
180 185 190 
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Val Gin Phe Met Lys Ala Pro Glu His Val Lys He Ala Ala Lys Glu 
195 200 205 



Leu Thr Thr Glu Leu Val Asp Gin Tyr Tyr He Arg Val Lys Glu Gin 
210 215 220 



Glu Lys Phe Asp Thr Met Thr Arg Leu Met Asp Val Ala Gin Pro Glu 
225 230 235 240 



Leu Ala He Val Phe Gly Arg Thr Lys Arg Arg Val Asp Glu Leu Thr 
245 250 255 



Arg Gly Leu Lys He Arg Gly Phe Arg Ala Glu Gly He His Gly Asp 
260 265 270 



Leu Asp Gin Asn Lys Arg Leu Arg Val Leu Arg Asp Phe Lys Asn Gly 
275 280 285 



Asn Leu Asp Val Leu Val Ala Thr Asp Val Ala Ala Arg Gly Leu Asp 
290 295 300 



He Ser Gly Val Thr His Val Tyr Asn Tyr Asp He Pro Gin Asp Pro 
305 310 315 320 



Glu Ser Tyr Val His Arg He Gly Arg Thr Gly Arg Ala Gly Lys Ser 
325 330 335 



Gly Gin Ser He Thr Phe Val Ala Pro Asn Glu Met Gly Tyr Leu Gin 
340 345 350 



He He Glu Asn Leu Thr Lys Lys Arg Met Lys Gly Leu Lys Pro Ala 
355 360 365 



Ser Val Glu Glu Ser Phe Gin Ser Lys Lys Gin Val Ala Leu Lys Lys 
370 375 380 



He Glu Arg Asp Phe Ala Asp Glu Thr He Arg Ala Asn Phe Glu Lys 
385 390 395 400 



Phe Gly Lys Asp Ala Arg Lys Leu Ala Ala Glu Phe Thr Pro Glu Glu 
405 410 415 
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Leu Ala Met Tyr lie Leu Ser Leu Thr Val Gin Asp Pro Asp Ser Leu 
420 * 425 430 



Pro Glu Val Glu lie Ala Arg Glu Lys Pro Leu Pro Phe Lys Pro Ser 
435 440 445 



Gly Asn Gly Phe Gly Gly Lys Ala Lys Gly Gly Arg Gly Gly Arg Arg 
450 .455 460 



Gly Asp Asp Arg Arg Glu Arg Asp Arg Arg Gly Asn Gly Arg Arg Asp 
465 470 475 480 



Glu Phe Lys Lys Gly Ser Arg Gly Asn Asp Arg Phe Asp Lys Glu Lys 
485 490 495 



Arg Tyr Arg Lys Asp Asn Lys Lys Pro Arg Asn Thr Leu Ser Glu Lys 
500 505 510 



Gin Thr Gly Phe Val lie Arg Asn Lys Gly Asp Lys 
515 520 



<210> 703 

<211> 438 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 703 

Met Leu Thr Tyr Asp Leu lie Val lie Gly Phe Gly Lys Ala Gly Lys 
1 5 10 15 



Thr Leu Ala Gly Lys Leu Ala Ser Ala Gly Lys Lys Val Ala Leu Val 
20 25 30 



Glu Arg Ser Lys Ala Met Tyr Gly Gly Thr Cys lie Asn lie Gly Cys 
35 40 45 



lie Pro Thr Lys Thr Leu Leu Val Ala Ala Glu Lys Asp Leu Ser Phe 
50 55 60 



Glu Glu Val He Ala Thr Lys Asn Thr He Thr Gly Arg Leu Asn Gly 
65 70 75 80 
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Lys Asn Tyr Ala Thr Val Ala Gly Thr Gly Val Asp lie Phe Asp Ala 
85 90 95 



Glu Ala His Phe Leu Ser Asn Lys Val lie Glu lie Gin Ala Gly Asp 
100 105 110 



Glu Lys Lys Glu Leu Thr Ala Glu Thr lie Val He Asn Thr Gly Ala 
115 120 125 



Val Ser Asn Val Leu Pro He Pro Gly Leu Ala Thr Ser Lys Asn He 
130 135 140 



Phe Asp Ser Thr Gly He Gin Ser Leu Asp Lys Leu Pro Glu Lys Leu 
145 150 155 160 



Gly He Leu Gly Gly Gly Asn He Gly Leu Glu Phe Ala Gly Leu Tyr 
165 170 175 



Asn Lys Leu Gly Ser Lys Val Thr Val Leu Asp Ala Leu Asp Thr Phe 
180 185 190 



Leu Pro Arg Ala Glu Pro Ser He Ala Ala Leu Ala Lys Gin Tyr Met 
195 200 205 



Glu Glu Asp Gly He Glu Leu Leu Gin Asn He His Thr Thr Glu He 
210 215 220 



Lys Asn Asp Gly Asp Gin Val Leu Val Val Thr Glu Asp Glu Thr Tyr 
225 230 235 240 



Arg Phe Asp Ala Leu Leu Tyr Ala Thr Gly Arg Lys Pro Asn Val Glu 
245 250 255 



Pro Leu Gin Leu Glu Asn Thr Asp He Glu Leu Thr Glu Arg Gly Ala 
260 265 270 



He Lys Val Asp Lys His Cys Gin Thr Asn Val Pro Gly Val Phe Ala 
275 280 285 



Val Gly Asp Val Asn Gly Gly Leu Gin Phe Thr Tyr He Ser Leu Asp 
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290 295 300 



Asp Phe Arg Val Val Tyr Ser Tyr Leu Ala Gly Asp Gly Ser Tyr Thr 
305 310 315 320 



Leu Glu Asp Arg Leu Asn Val Pro Asn Thr Met Phe lie Thr Pro Ala 
325 330 , 335 



Leu Ser Gin Val Gly Leu Thr Glu Ser Gin Ala Ala Asp Leu Lys Leu 
340 345 350 



Pro Tyr Ala Val Lys Glu lie Pro Val Ala Ala Met Pro Arg Gly His 
355 360 365 - 



Val Asn Gly Asp Leu Arg Gly Ala Phe Lys Ala Val Val Asn Thr Glu 
370 375 380 



Thr Lys Glu lie Leu Gly Ala Ser lie Phe Ser Glu Gly Ser Gin Glu 
385 390 395 400 



lie lie Asn He He Thr Val Ala Met Asp Asn Lys He Pro Tyr Thr 
405 410 415 



Tyr Phe Thr Lys Gin He Phe Thr His Pro Thr Leu Ala Glu Asn Leu 
420 425 430 



Asn Asp Leu Phe Ala He 
435 



<210> 704 

<211> 778 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 704 

Met Asp Lys Asn Lys He Met Gly Leu Thr Gin Arg Glu Val Lys Glu 
1 5 10 15 



Arg Gin Ala Glu Gly Leu Val Asn Asp Phe Thr Ala Ser Ala Ser Thr 
20 25 30 



Ser Thr Trp Gin He Val Lys Arg Asn Val Phe Thr Leu Phe Asn Ala 
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35 40 45 



Leu Asn Phe Ala lie Ala Leu Ala Leu Ala Phe Val Gin Ala Trp Ser 
50 55 60 



Asn Leu Val Phe Phe Ala Val lie Cys Phe Asn Ala Phe Ser Gly He 
65 70 75 80 



Val Thr Glu Leu Arg Ala Lys His Met Val Asp Lys Leu Asn Leu Met 
85 90 95 



Thr Lys Glu Lys Val Lys Thr He Arg Asp Gly Gin Glu Val Ala Leu 
100 105 110 



Asn Pro Glu Glu Leu Val Leu Gly Asp Val He Arg Leu Ser Ala Gly 
115 120 125 



Glu Gin He Pro Ser Asp Ala Leu Val Leu Glu Gly Phe Ala Glu Val 
130 135 140 



Asn Glu Ala Met Leu Thr Gly Glu Ser Asp Leu Val Gin Lys Glu Val 
145 150 155 160 



Asp Gly Leu Leu Leu Ser Gly Ser Phe Leu Ala Ser Gly Ser Val Leu 
165 170 175 



Ser Gin Val His His Val Gly Ala Asp Asn Tyr Ala Ala Lys Leu Met 
180 185 190 



Leu Glu Ala Lys Thr Val Lys Pro He Asn Ser Arg He Met Lys Ser 
195 200 205 



Leu Asp Lys Leu Ala Gly Phe Thr Gly Lys He He He Pro Phe Gly 
210 215 220 



Leu Ala Leu Leu Leu Glu Ala Leu Leu Leu Lys Gly Leu Pro Leu Lys 
225 230 235 240 



Ser Ser Val Val Asn Ser Ser Thr Ala Leu Leu Gly Met Leu Pro Lys 
245 250 255 
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Gly lie Ala Leu Leu Thr He Thr- Ser Leu Leu Thr Ala Val He Lys 
260 265 270 



Leu Gly Leu Lys Lys Val Leu Val Gin Glu Met Tyr Ser Val Glu Thr 
275 280 285 



Leu Ala Arg Val Asp Met Leu Cys Leu Asp Lys Thr Gly Thr He Thr 
290 295 300 



Gin Gly Lys Met Gin Val Glu Ala Val Leu Pro Leu Thr Glu Thr Tyr 
305 310 315 320 



Gly Glu Glu Ala He Ala Ser He Leu Thr Ser Tyr Met Ala His Ser 
325 330 335 



Glu Asp Lys Asn Pro Thr Ala Gin Ala He Arg Gin Arg Phe Val Gly 
340 345 350 



Asp Val Ala Tyr Pro Met He Ser Asn Leu Pro Phe Ser Ser Asp Arg 
355 360 365 



Lys Trp Gly Ala Met Glu Leu Glu Gly Leu Gly Thr Val Phe Leu Gly 
370 375 380 



Ala Pro Glu Met Leu Leu Asp Ser Glu Val Pro Glu Ala Arg Glu Ala 
385 390 395 400 



Leu Glu Arg Gly Ser Arg Val Leu Val Leu Ala Leu Ser Gin Glu Lys 
405 410 415 



Leu Asp His His Lys Pro Gin Lys Pro Ser Asp He Gin Ala Leu Ala 
420 425 430 



Leu Leu Glu He Leu Asp Pro He Arg Glu Gly Ala Ala Glu Thr Leu 
435 440 445 



Asp Tyr Leu Arg Ser Gin Glu Val Gly Leu Lys He. He Ser Gly Asp 
450 455 460 



Asn Pro Val Thr Val Ser Ser He Ala Gin Lys Ala Gly Phe Ala Asp 
465 470 475 480 
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Tyr His Ser Tyr Val Asp Cys Ser Lys He Thr Asp Glu Glu Leu Met 
485 490 495 



Ala Met Ala Glu Glu Thr Ala He Phe Gly Arg Val Ser Pro His Gin 
500 505 510 



Lys Lys Leu He He Gin Thr Leu Lys Lys Ala Gly His Thr Thr Ala 
515 520 525 



Met Thr Gly Asp Gly Val Asn Asp He Leu Ala Leu Arg Glu Ala Asp 
530 535 540 



Cys Ser He Val Met Ala Glu Gly Asp Pro Ala Thr Arg Gin lie Ala 
545 550 555 560 



Asn Leu Val Leu Leu Asn Ser Asp Phe Asn Asp Val Pro Glu He Leu 
565 570 575 



Phe Glu Gly Arg Arg Val Val Asn Asn He Ala His He Ala Pro He 
580 585 590 



Phe Leu He Lys Thr He Tyr Ser Phe Leu Leu Ala Val He Cys He 
595 600 605 



Ala Ser Ala Leu Leu Gly Arg Ser Glu Trp He Leu He Phe Pro Phe 
610 615 620 



He Pro He Gin He Thr Met He Asp Gin Phe Val Glu Gly Phe Pro 
625 630 635 640 



Pro Phe Val Leu Thr Phe Glu Arg Asn He Lys Pro Val Glu Gin Asn 
645 650 655 



Phe Leu Arg Lys Ser Met Leu Arg Ala Leu Pro Ser Ala Leu Met Val 
660 665 670 



Val Phe Ser Val Leu Phe Val Lys Met Phe Gly Ala Ser Gin Gly Trp 
675 680 685 



Ser Glu Leu Glu He Ser Thr Leu Leu Tyr Tyr Leu Leu Gly Ser He 
690 695 700 
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Gly Phe Leu Ser Val Phe Arg Ala Cys Met Pro Phe Thr Leu Trp Arg 
705 710 715 720 



Val Leu Leu lie Val Trp Ser Val Gly Gly Phe Leu Ala Thr Ala Leu 
725 730 735 



Phe Pro Arg lie Gin Lys Leu Leu Glu He Ser Thr Leu Thr Glu Gin 
740 745 750 



Thr Leu Pro Val Tyr Gly Val Met Met Leu Val Phe Thr Val He Phe 
755 760 765 



He Leu Thr Ser Arg Tyr Gin Ala Lys Lys 
770 775 



<210> 705 
<211> 89 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 705 

Met Ala He Ser Lys Glu Lys Lys Asn Glu He He Ala Gin Tyr Ala 
15 10 15 



Arg His Glu Gly Asp Thr Gly Ser Val Glu Val Gin Val Ala Val Leu 
20 25 30 



Thr Trp Glu He Asn His Leu Asn Glu His He Lys Gin His Lys Lys 
35 40 45 



Asp His Ala Thr Tyr Arg Gly Leu Met Lys Lys He Gly Arg Arg Arg 
50 55 60 



Asn Leu Leu Ala Tyr Leu Arg Lys Asn Asp Val Asn Arg Tyr Arg Glu 
65 70 75 80 



Leu He Asn Ser Leu Gly Leu Arg Arg 
85 



<210> 706 
<211> 630 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 706 

Met Thr Arg Tyr Gin Asp Asp Phe Tyr Asp Ala lie Asn Gly Glu Trp 
15 10 15 



Gin Gin Thr Ala Glu lie Pro Ala Asp Lys Ser Gin Thr Gly Gly Phe 
20 25 30 



Val Asp Leu Asp Gin Glu lie Glu Asp Leu Met Leu Ala Thr Thr Asp 
35 40 45 



Lys Trp Leu Ala Gly Glu Glu Val Pro Glu Asp Ala lie Leu Glu Asn 
50 55 60 



Phe Val Lys Tyr His Arg Leu Val Arg Asp Phe Asp Lys Arg Glu Ala 
65 70 75 80 



Asp Gly lie Thr Pro Val Leu Pro Leu Leu Lys Glu Phe Gin Glu Leu 
85 90 95 



Glu Thr Phe Ala Asp Phe Thr Ala Lys Leu Ala Glu Phe Glu Leu Ala 
100 105 110 



Gly Lys Pro Asn Phe Leu Pro Phe Gly Val Ser Pro Asp Phe Met Asp 
115 120 125 



Ala Arg lie Asn Val Leu Trp Ala Ser Ala Pro Ser Thr He Leu Pro 
130 135 140 



Asp Thr Thr Tyr Tyr Ala Glu Glu His Pro Gin Arg Glu Glu Leu Leu 
145 150 155 . 160 



Thr Leu Trp Lys Glu Ser Ser Ala Asn Leu Leu Lys Ala Tyr Asp Phe 
165 170 175 



Ser Asp Glu Glu He Glu Asp Leu Leu Glu Lys Arg Leu Glu Leu Asp 
180 185 190 



Arg Arg Val Ala Ala Val Val Leu Ser Asn Glu Glu Ser Ser Glu Tyr 
195 200 205 
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Ala Lys Leu Tyr His Pro Tyr Ser Tyr Glu Asp Phe Lys Lys Phe Ala 
210 215 220 



Pro Ala Leu Pro Leu Asp Asp Phe Phe Lys Ala Val lie Gly Gin Leu 
225 230 235 240 



Pro Asp Lys Val lie Val Asp Glu Glu Arg Phe Trp Gin Ala Ala Glu 
245 250 255 



Gin Phe l^T 4 Se^CTtr ffltr' Ala Trp 

260 265 270 



Leu Ser Val Val Asn Leu Ser Thr Ser Tyr Leu Thr Glu Asp lie Arg 
275 280 285 



Val Leu Ser Gly Ala Tyr Ser Arg Ala Leu Ser Gly Val Pro Glu Ala 
290 295 300 



Lys Asp Lys Val Lys Ala Ala Tyr His Leu Ala Gin Glu Pro Phe Lys 
305 310 315 320 



Gin Ala Leu Gly Leu Trp Tyr Ala Arg Glu Lys Phe Ser Pro Glu Ala 
325 330 335 



Lys Ala Asp Val Glu Lys Lys Val Ala Thr Met lie Asp Val Tyr Lys 
340 345 350 



Glu Arg Leu Leu Lys Asn Asp Trp Leu Thr Pro Glu Thr Cys Lys Gin 
355 360 365 



Ala lie Val Lys Leu Asn Val lie Lys Pro Tyr lie Gly Tyr Pro Glu 
370 375 380 



Glu Leu Pro Ala Arg Tyr Lys Asp Lys Val Val Asn Glu Thr Ala Ser 
385 390 395 400 



Leu Phe Glu Asn Ala Leu Ala Phe Ala Arg Val Glu He Lys His Ser 
405 410 415 



Trp Ser Lys Trp Asn Gin Pro Val Asp Tyr Lys Glu Trp Gly Met Pro 
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420 425 430 



Ala His Met Val Asn Ala Tyr Tyr Asn Pro Gin Lys Asn Leu lie Val 
435 440 445 



Phe Pro Ala Ala lie Leu Gin Ala Pro Phe Tyr Asp Leu His Gin Ser 
450 455 460 



Ser Ser Ala Asn Tyr Gly Gly lie Gly Ala Val lie Ala His Glu He 
465 470 475 480 



Ser His Ala Phe Asp Thr Asn Gly Ala Ser Phe Asp Glu Asn Gly Ser 
485 490 495 



Leu Lys Asp Trp Trp Thr Glu Ser Asp Tyr Ala Ala Phe Lys Glu Lys 
500 505 510 



Thr Gin Lys Val He Asp Gin Phe Asp Gly Gin Asp Ser Tyr Gly Ala 
515 520 525 



Thr He Asn Gly Lys Leu Thr Val Ser Glu Asn Val Ala Asp Leu Gly 
530 535 540 



Gly He Ala Ala Ala Leu Glu Ala Ala Lys Arg Glu Ala Asp Phe Ser 
545 550 555 560 



Ala Glu Glu Phe Phe Tyr Asn Phe Gly Arg He Trp Arg Met Lys Gly 
565 570 575 



Arg Pro Glu Phe Met Lys Leu Leu Ala Ser Val Asp Val His Ala Pro 
580 585 590 



Ala Lys Leu Arg Val* Asn Val Gin Val Pro Asn Phe Asp Asp Phe Phe 
595 600 605 



Thr Thr Tyr Asp Val Lys Glu Gly Asp Gly Met Trp Arg Ser Pro Glu 
610 615 620 



Glu Arg Val He He Trp 
625 630 
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<210> 707 

<211> 230 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 707 

Met Val Lys Leu Val Phe Ala Arg His Gly Glu Ser Glu Trp Asn Lys 
1 5 10 15 



Ala Asn Leu Phe Thr Gly Trp Ala Asp Val Asp Leu Ser Glu Lys Gly 
20 25 30 



Thr Gin Gin Ala lie Asp Ala . Gly Lys Leu He Lys Glu Ala Gly He 
35 40 45 



Glu Phe Asp Gin Ala Tyr Thr Ser Val Leu Lys Arg Ala He Lys Thr 
50 55 60 



Thr Asn Leu Ala Leu Glu Ala Ser Asp Gin Leu Trp Val Pro Val Glu 
65 70 75 80 



Lys Ser Trp Arg Leu Asn Glu Arg His Tyr Gly Gly Leu Thr Gly Lys 
85 90 95 



Asn Lys Ala Glu Ala Ala Glu Gin Phe Gly Asp Glu Gin Val His He 
100 105 110 



Trp Arg Arg Ser Tyr Asp Val Leu Pro Pro Asn Met Asp Arg Asp Asp 
115 120 125 



Glu His Ser Ala His Thr Asp Arg Arg Tyr Ala Ser Leu Asp Asp Ser 
130 135 .140 



Val He Pro Asp Ala Glu Asn Leu Lys Val Thr Leu Glu Arg Ala Leu 
145 150 155 160 



Pro Phe Trp Glu Asp Lys He Ala Pro Ala Leu Lys Asp Gly Lys Asn 
165 170 175 



Val Phe Val Gly Ala His Gly Asn Ser He Arg Ala Leu Val Lys His 
180 185 190 
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lie Lys Gly Leu Ser Asp Asp Glu lie Met Asp Val Glu lie Pro Asn 
195 200 205 



Phe Pro Pro Leu Val Phe Glu Phe Asp Glu Lys Leu Asn Val Val Ser 
210 215 220 



Glu Tyr Tyr Leu Gly Lys 



225 


230 


<210> 


708 


<211> 


179 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


708 



Met Ser Leu Lys Asp Arg Phe Asp Arg Phe lie Asp Tyr Phe Thr Glu 
15 10 15 



Asp Glu Asp Ser Ser Leu Pro Tyr Glu Lys Arg Asp Glu Pro Val 1 Phe 
20 25 30 



Thr Ser Val Asn Ser Ser Gin Glu Pro Ala Leu Pro Met Asn Gin Pro 
35 40 45 



Ser Gin Ser Ala Gly Thr Lys Glu Asn Asn He Thr Arg Leu His Ala 
50 55 60 



Arg Gin Gin Glu Leu Ala Asn Gin Ser Gin Arg Ala Thr Asp Lys Val 
65 70 75 80 



He He Asp Val Arg Tyr Pro Arg Lys Tyr Glu Asp Ala Thr Glu He 
85 90 95 



Val Asp Leu Leu Ala Gly Asn Glu Ser He Leu He Asp Phe Gin Tyr 
100 105 110 



Met Thr Glu Val Gin Ala Arg Arg Cys Leu Asp Tyr Leu Asp Gly Ala 
!15 120 125 



Cys His Val Leu Ala Gly Asn Leu Lys Lys Val Ala Ser Thr Met Tyr 
130 135 140 
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Leu Leu Thr Pro Val Asn Val lie Val Asn Val Glu Asp He Arg Leu 
145 150 155 160 



Pro Asp Glu Asp Gin Gin Gly Glu Phe Gly Phe Asp Met Lys Arg Asn 
165 170 175 



Arg Val Arg 



<210> 709 

<211> 457 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 709 

Met Ala Arg Glu Gly Phe Phe Thr Gly Leu Asp He Gly Thr Ser Ser 
1 5 10 15 



Val Lys Val Leu Val Ala Glu Gin Arg Asn Gly Glu Leu Asn Val He 
20 25 30 



Gly Val Ser Asn Ala Lys Ser Lys Gly Val Lys Asp Gly He He Val 
35 40 45 



Asp He Asp Ala Ala Ala Thr Ala He Lys Ser Ala He Ser Gin Ala 
50 55 60 



Glu Glu Lys Ala Gly He Ser He Lys Ser Val Asn Val Gly Leu Pro 
65 70 75 80 



Gly Asn Leu Leu Gin Val Glu Pro Thr Gin Gly Met He Pro Val Thr 
85 90 95 



Ser Asp Thr Lys Glu He Thr Asp Gin Asp Val Glu Asn Val Val Lys 
100 105 110 



Ser Ala Leu Thr Lys Ser Met Thr Pro Asp Arg Glu Val He Thr Phe 
115 120 125 



He Pro Glu Glu Phe He Val Asp Gly Phe Gin Gly He Arg Asp Pro 
130 135 140 
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Arg Gly Met Met Gly Val Arg Leu Glu Met Arg Gly Leu Leu Tyr Thr 
145 150 155 160 



Gly Pro Arg Thr lie Leu His Asn Leu Arg Lys Thr Val Glu Arg Ala 
165 170 175 



Gly Val Gin Val Glu Asn Val lie He Ser Pro Leu Ala Met Val Gin 
180 185 190 



Ser Val Leu Asn Glu Gly Glu Arg Glu Phe Gly Ala Thr Val He Asp 
195 200 205 



Met Gly Ala Gly Gin Thr Thr Val Ala Thr He Arg Asn Gin Glu Leu 
210 215 220 



Gin Phe Thr His He Leu Gin Glu Gly Gly Asp Tyr Val Thr Lys Asp 
225 230 235 240 



He Ser Lys Val Leu Lys Thr Ser Arg Lys Leu Ala Glu Gly Leu Lys 
245 250 255 



Leu Asn Tyr Gly Glu Ala Tyr Pro Pro Leu Ala Ser Lys Glu Thr Phe 
260 265 270 



Gin Val Glu Val He Gly Glu Val Glu Ala Val Glu Val Thr Glu Ala 
275 280 285 



Tyr Leu Ser Glu He He Ser Ala Arg He Lys His He Leu Glu Gin 
290 295 300 



He Lys Gin Glu Leu Asp Arg Arg Arg Leu Leu Asp Leu Pro Gly Gly 
305 310 315 320 



He Val Leu He Gly Gly Asn Ala He Leu Pro Gly Met Val Glu Leu 
325 330 335 



Ala Gin Glu Val Phe Gly Val Arg Val Lys Leu Tyr Val Pro Asn Gin 
340 345 350 



Val Gly He Arg Asn Pro Ala Phe Ala His Val He Ser Leu Ser Glu 
355 360 365 
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Phe Ala Gly Gin Leu Thr Glu Val Asn Leu Leu Ala Gin Gly Ala lie 
370 375 380 



Lys Gly Glu Asn Asp Leu Ser His Gin Pro He Ser Phe Gly Gly Met 
385 390 395 400 



Leu Gin Lys Thr Ala Gin Phe Val Gin Ser Thr Pro Val Gin Pro Ala 
405 410 415 



Pro Ala Pro Glu Val Glu Pro Val Ala Pro Thr Glu Pro Met Ala Asp 
420 425 430 



Phe Gin Gin Ala Ser Gin Asn Lys Pro Lys Leu Ala Asp Arg Phe Arg 
435 440 445 



Gly Leu He Gly Ser Met Phe Asp Glu 
450 455 



<210> 710 
<211> 685 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 710 

Met Arg Leu He Cys Met Arg Lys Phe Asn Ser His Ser He Pro He 
15 10 15 



Arg Leu Asn Leu Leu Phe Ser He Val He Leu Leu Phe Met Thr He 
20 25 30 



lie Gly Arg Leu Leu Tyr Met Gin Val Leu Asn Lys Asp Phe Tyr Glu 
35 40 45 



Lys Lys Leu Ala Ser Ala Ser Gin Thr Lys He Thr Ser Ser Ser Ala 
50 55 60 



Arg Gly Glu He Tyr Asp Ala Ser Gly Lys Pro Leu Val Glu Asn Thr 
65- 70 75 - 80 



Leu Lys Gin Val Val Ser Phe Thr Arg Ser Asn Lys Met Thr Ala Thr 
85 90 95 
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Asp Leu Lys Glu Thr Ala Lys Lys Leu Leu Thr Tyr Val Ser lie Ser 
100 105 110 



Ser Pro Asn Leu Thr Glu Arg Gin Leu Ala Asp Tyr Tyr Leu Ala Asp 
115 120 125 



Pro Glu lie Tyr Lys Lys lie Val Glu Ala Leu Pro Ser Glu Lys Arg 
130 135 140 



Leu Asp Ser Asp Gly Asn Arg Leu Ser Glu Ser Glu Leu Tyr Asn Asn 
145 150 155 160 



Ala Val Asp Ser Val Gin Thr Ser Gin Leu Asn Tyr Thr Glu Asp Glu 
165 170 175 



Lys Lys Glu lie Tyr Leu Phe Ser Gin Leu Asn Ala Val Gly Asn Phe 
180 185 190 



Ala Thr Gly Thr lie Ala Thr Asp Pro Leu Asn Asp Ser Gin Val Ala 
195 200 205 



Val lie Ala Ser He Ser Lys Glu Met Pro Gly He Ser He Ser Thr 
210 215 220 



Ser Trp Asp Arg Lys Val Leu Glu Thr Ser Leu Ser Ser He Val Gly 
225 230 235 240 



Ser Val Ser Ser Glu Lys Ala Gly Leu Pro Ala Glu Glu Ala Glu Ala 
245 250 255 



Tyr Leu Lys Lys Gly Tyr Ser Leu Asn Asp Arg Val Gly Thr Ser Tyr 
260 265 270 



Leu Glu Lys Gin Tyr Glu Glu Thr Leu Gin Gly Lys Arg Ser Val Lys 
275 280 285 



Glu He His Leu Asp Lys Tyr Gly Asn Met Glu Ser Val Asp Thr He 
290 295 300 



Glu Glu Gly Ser Lys Gly Asn Asn He Lys Leu Thr He Asp Leu Ala 
305 310 315 320 
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Phe Gin Asp Ser Val Asp Ala Leu Leu Lys Ser Tyr Phe Asn Ser Glu 
325 330 335 



Leu Glu Asn Gly Gly Ala Lys Tyr Ser Glu Gly Val Tyr Ala Val Ala 
340 345 350 



Leu Asn Pro Lys Thr Gly Ala Val Leu Ser Met Ser Gly He Lys His 
355 360 365 



Asp Leu Lys Thr Gly Glu Leu Thr Pro Asp Ser Leu Gly Thr Val Thr 
370 375 380 



Asn Val Phe Val Pro Gly Ser Val Val Lys Ala Ala Thr He Ser Ser 
385 390 395 400 



Gly Trp Glu Asn Gly Val Leu Ser Gly Asn Gin Thr Leu Thr Asp Gin 
405 410 415 



Ser He Val Phe Gin Gly Ser Ala Pro He Asn Ser Trp Tyr Thr Gin 
420 425 430 



Ala Tyr Gly Ser Phe Pro He Thr Ala Val Gin Ala Leu Glu Tyr Ser 
435 440 445 



Ser Asn Thr Tyr Met Val Gin Thr Ala Leu Gly Leu Met Gly Gin Thr 
450 455 460 



Tyr Gin Pro Asn Met Phe Val Gly Thr Ser Asn Leu Glu Ser Ala Met 
465 470 475 480 



Glu Lys Leu Arg Ser Thr Phe Gly Glu Tyr Gly Leu Gly Thr Ala Thr 
485 490 495 



Gly lie Asp Leu Pro Asp Glu Ser Thr Gly Phe Val Pro Lys Glu Tyr 
500 505 510 



Ser Phe Ala Asn Tyr He Thr Asn Ala Phe Gly Gin Phe Asp Asn Tyr 
515 520 525 



Thr Pro Met Gin Leu Ala Gin Tyr Val Ala Thr He Ala Asn Asn Gly 
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530 535 540 



Val Arg Val Ala Pro Arg lie Val Glu Gly He Tyr Gly Asn Asn Asp 
545 550 555 560 



Lys Gly Gly Leu Gly Asp Leu He Gin Gin Leu Gin Pro Thr Glu Met 
565 570 ' 575 



Asn Lys Val Asn He Ser Asp Ser Asp Met Ser He Leu His Gin Gly 
580 585 590 



Phe Tyr Gin Val Ala His Gly Thr Ser Gly Leu Thr Thr Gly Arg Ala 
595 600 605 



Phe Ser Asn Gly Ala Leu Val Ser He Ser Gly Lys Thr Gly Thr Ala 
610 615 620 



Glu Ser Tyr Val Ala Asp Gly Gin Gin Ala Thr Asn Thr Asn Ala Val 
625 630 635 640 



Ala Tyr Ala Pro Ser Asp Asn Pro Gin He Ala Val Ala Val Val Phe 
645 650 655 



Pro His Asn Thr Asn Leu Thr Asn Gly Val Gly Pro Ser He Ala Arg 
660 665 670 



Asp He He Asn Leu Tyr Gin Lys Tyr His Pro Met Asn 
675 680 685 



<210> 711 
<211> 301 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 711 

Met Ser Glu Leu He Ser Val Val Val Pro He Tyr Asn Thr Gly Lys 
15 10 15 



Tyr Leu Val Glu Cys Val Glu His He Leu Lys Gin Thr Tyr Gin Asn 
20 25 30 



He Glu He He Leu Val Asp Asp Gly Ser Thr Asp Asn Ser Gly Glu 
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35 40 45 



lie Cys Asp Ala Phe Met Met Gin Asp Asn Arg Val Arg Val Leu His 
50 55 60 



Gin Glu Asn Lys Gly Gly Ala Ala Gin Ala Lys Asn Met Gly lie Ser 
65 70 75 80 



Val Ala Lys Gly Glu Tyr lie Thr lie Val Asp Ser Asp Asp lie Val 
85 90 95 



Lys Glu Asn Met lie Glu Thr Leu Tyr Gin Gin Val Gin Glu Lys Asp 
100 105 110 



Ala Asp Val Val lie Gly Asn Tyr Tyr Asn Tyr Asp Glu Ser Asp Gly 
115 120 125 



Asn Phe Tyr Phe Tyr Val Thr Gly Gin Asp Phe Cys Val Glu Glu Leu 
130 135 140 



Ala lie Gin Glu lie Met Asn Arg Gin Ala Gly Asp Trp Lys Phe Asn 
145 150 155 160 



Ser Ser Ala Phe lie Leu Pro Thr Phe Lys Leu lie Lys Lys Glu Leu 
165 170 175 



Phe Asn Glu Val His Phe Ser Asn Gly Arg Arg Phe Asp Asp Glu Ala 
180 185 190 



Thr Met His Arg Phe Tyr Leu Leu Ala Ser Lys lie Val Phe lie Asn 
195 200 205 



Asp Asn Leu Tyr Leu Tyr Arg Arg Arg Ser Gly Ser lie Met Arg Thr 
210 215 220 



Glu Phe Asp Leu Ser Trp Ala Arg Asp lie Val Glu Val Phe Ser Lys 
225 230 235 240 



Lys He Ser Asp Cys Val Leu Ala Gly Leu Asp Val Ser Val Leu Arg 
245 250 255 
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lie Arg Phe Val Asn Leu Leu Lys Asp Tyr Lys Gin Thr Leu Glu Tyr 
260 265 270 . 



His Gin Leu Thr Asp Thr Glu Glu Tyr Lys Asp lie Cys Phe Arg Leu 
275 280 285 



Lys Leu Phe Phe Asp Ala Glu Gin Arg Asn Gly Lys Ser 
290 295 300 



<210> 712 
<211> 104 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 712 

Met Ala Lys Ala lie Thr Asp Ala Thr Phe Glu Gin Glu Thr Lys Asp 
15 10 15 



Gly Leu Val Leu Val Asp Phe Trp Ala Thr Trp Cys Gly Pro Cys Arg 
20 25 30 



Met Gin Gly Pro lie Leu Asp Lys Leu Ser Glu Glu Leu Ser Glu Asp 
35 40 45 



Val Leu Lys lie Val Lys Met Asp Val Asp Glu Asn Pro Asn Thr Ala 
50 55 60 



Arg Ala Phe Gly lie Met Ser lie Pro Thr Leu Leu Phe Lys Lys Asp 
65 70 75 80 



Gly Gin Val Val Lys Gin Val Ala Gly Val His. Thr Ala Glu Gin He 
85 90 95 



Lys Ala He He Ala Glu Leu Ser 
100 



<210> 713 
<211> 202 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 713 

Met Ser Asn Glu Lys Asn Thr Asn Thr Asn Val Glu Lys Lys Asp Ala 
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10 15 



Thr Val Val Ala His Glu lie Lys Gly Glu Leu Thr Tyr Glu Asp Lys 
20 25 30 



Val He Gin Lys He He Gly Leu Ser Leu Glu Asn Val Ser Gly Leu 
35 40 45 



Leu Gly He Asp Gly Gly Phe Phe Ser Asn Leu Lys Glu Lys He Val 
50 55 60 



Asn Ser Asp Asp Val Thr Ser Gly Val Asn Val Glu Val Gly Lys Thr 
65 70 75 80 



Gin Val Ala Val Asp Leu Asn Val He Val Glu Tyr Gin Lys Asn Val 
85 90 95 



Pro Ala Leu Tyr Ser Glu He Arg Glu He Val Ser Ser Glu Val Ala 
100 105 110 



Lys Met Thr. Asp Leu Glu He Val Glu He Asn Val Asn Val Val Asp 
115 120 125 



He Lys Thr Lys Glu Gin His Glu Ala Asp Ser Val Ser Leu Gin Asp 
130 135 140 



Arg Val Ser Asp Val Ala Glu Ser Thr Gly Glu Phe Thr Ser Glu Gin 
145 150 155 160 



Phe Glu Lys Ala Lys Ser Gly Leu Gly Ser Gly Phe Ser Thr Val Gin 
165 170 175 



Gltr Lys-Ve?2 Se?*Gln Gly Val Glu Ala Val Lys Gly Ala Ala Asn Gly 
180 185 190 



Val Val Ser His Glu Asn Thr Arg Val Asn 
195 200 



<210> 714 

<211> 583 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 714 

Met Gin Asn Lys Gin Glu Gin Trp Thr Val Leu Lys Arg Leu Met Ser 
15 10 15 



Tyr Leu Lys Pro Tyr Gly Leu Leu Thr Phe Leu Ala Leu Ser Phe Leu 
20 25 30 



Leu Ala Thr Thr Val He Lys Ser Val He Pro Leu Val Ala Ser His 
35 40 45 



Phe He Asp Gin Tyr Leu Ser Asn Leu Asn Gin Leu Ala Val Thr Val 
50 55 60 



Leu Leu Val Tyr Tyr Gly Leu Tyr He Leu Gin Thr Val Val Gin Tyr 
65 70 75 80 



Val Gly Asn Leu Leu Phe Ala Arg Val Ser Tyr Ser He Val Arg Asp 
85 90 95 



He Arg Arg Asp Ala Phe Ala Asn Met Glu Lys Leu Gly Met Ser Tyr 
100 105 110 



Phe Asp Lys Thr Pro Ala Gly Ser He Val Ser Arg Leu Thr Asn Asp 
115 120 125 



Thr Glu Thr He Ser Asp Met Phe Ser Gly He Leu Ser Ser Phe He 
130 .135 140 



Ser Ala Val Phe He Phe Leu Thr Thr Leu Tyr Thr Met Leu Val Leu 
145 150 155 160 



Asp Phe Arg Leu Thr Ala Leu Val Leu Leu Phe Leu Pro Leu He Phe 
165 170 175 



Leu Leu Val Asn Leu Tyr Arg Lys Lys Ser Val Lys He He Glu Lys 
180 185 190 



Thr Arg Ser Leu Leu Ser Asp He Asn Ser Lys Leu Ala Glu Asn He 
195 200 205 
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Glu Gly lie Arg lie lie Gin Ala Phe Asn Gin Glu Lys Arg Leu Gin 
210 215 220 



Ala Glu Phe Asp Glu He Asn Gin Glu His Leu Val Tyr Ala Asn Arg 
225 230 235 240 



Ser Val Ala Leu Asp Ala Leu Phe Leu Arg Pro Ala Met Ser Leu Leu 
245 250 255 



Lys Leu Leu Gly Tyr Ala Val Leu Met Ala Tyr Phe Gly Tyr Arg Gly 
260 265 270 



Phe Ser He Gly He Thr Val Gly Thr Met Tyr Ala Phe He Gin Tyr 
275 280 285 



He Asn Arg Leu Phe Asp Pro Leu He Glu Val Thr Gin Asn Phe Ser 
290 295 300 



Thr Leu Gin Thr Ala Met Val Ser Ala Gly Arg Val Phe Ala Leu He 
305 310 315 320 



Asp Glu Arg Thr Tyr Glu Pro Leu Gin Glu Asn Gly Gin Ala Lys Val 
325 330 335 



Gin Glu Gly Asn He Arg Phe Glu His Val Cys Phe Ser Tyr Asp Gly 
340 345 350 



Lys His Pro He Leu Asp Asp He Ser Phe Ser Val Asn Lys Gly Glu 
355 360 365 



Thr He Ala Phe Val Gly His Thr Gly Ser Gly Lys Ser Ser He He 
370 375 380 



Asn Val Leu Met Arg Phe Tyr Glu Phe Gin Ser Gly Arg Val Leu Leu 
385 390 395 400 



Asp Asp Val Asp He Arg Asp Phe Ser Gin Glu Glu Leu Arg Lys Asn 
405 410 415 



He Gly Leu Val Leu Gin Glu Pro Phe Leu Tyr His Gly Thr He Lys 
420 425 430 



-849- 



WO 02/083855 



PCT/US02/11524 



Ser Asn lie Ala Met Tyr Gin Glu Thr Ser Asp Glu Gin Val Gin Ala 
43*5 440 445 



Ala Ala Ala Phe Val Asp Ala Asp Ser Phe lie Gin Glu Leu Pro Gin 
450 455 460 



Gly Tyr Asp Ser Pro- Val Ser Glu Arg Gly Ser Ser Phe Ser Thr .Gly 
465 470 475 480 



Gin Arg Gin Leu Leu Ala Phe Ala Arg Thr Val Ala Ser Gin Pro Lys 
485 490 495 



lie Leu lie Leu Asp Glu Ala Thr Ala Asn lie Asp Ser Glu Thr Glu 
500 505 510 



Ser Leu Val Gin Ala Ser Leu Ala Lys Met Arg Gin Gly Arg Thr Thr 
515 520 525 



lie Ala lie Ala His Arg Leu Ser Thr lie Gin Asp Ala Asn Cys lie 
530 535 540 



Tyr Val Leu Asp Lys Gly Arg lie lie Glu Ser Gly Thr His Glu Glu 
545 550 555 560 



Leu Leu Ala Leu Gly Gly Thr Tyr' His Lys Met Tyr Ser Leu Gin Ala 
565 . 570 575 



Gly Ala Met Ala Asp Thr Leu 
580 



<210> 715 
<211> 153 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 715 

Met Lys Thr Lys Gin Leu Val Ala Ser Glu Glu Val Tyr Asp Phe Leu 
15 10 15 



Lys Val He Trp Pro Asp Tyr Glu Thr Glu Ser Arg Tyr Asp Asn Leu 
20 25 30 
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Ser Leu lie Val Cys Thr Leu Ser Asp Pro Asp Cys Val Arg Trp Leu 
35 40 45 



Ser Glu Asn Met Lys Phe Gly Asp Glu Lys Gin Leu Ala Leu Met Lys 
50 55 60 



Glu Lys Tyr Gly Trp Glu Val Gly Asp Lys Leu Pro Glu Trp Leu His 
65 70 75 80 



Ser Ser Tyr His Arg Leu Leu Leu lie Gly Glu Leu Leu Glu Ser Asn 
85 90 95 



Leu Lys Leu Lys Lys Tyr Thr Val Glu lie Thr Glu Thr Leu Ser Arg 
100 105 110 



Leu Val Ser lie Glu Ala Glu Asn Pro Asp Glu Ala Glu Arg Leu Val 
115 120 125 



Arg Glu Lys Tyr Lys Ser Cys Glu lie Val Leu Asp Ala Asp Asp Phe 
130 135 140 



Gin Asp Tyr Asp Thr Ser lie Tyr Glu 



145 


150 


<210> 


716 


<211> 


336 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


716 


Met Ala Gly Lys Arg Asp Ser Cys 


1 


5 



10 15 



Lys lie Tyr Glu Tyr Lys Asp Asp Gin Asp Trp Tyr Val Gly Ser Tyr 
20 25 30 



Ser lie Phe Gly Gly Val Asn Ser Leu Ser Asp Tyr Lys Thr Asp Phe 
35 40 45 



Pro Leu Phe Glu Phe Ser Lys lie Phe Gly Asp Glu Glu Tyr Gly Phe 
50 55 60 
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Pro Leu Ser Val Thr Val Leu Arg Tyr Gly Ser lie Tyr Arg Leu Phe 
65 70 75 80 



Ser Phe Val Val Asp Met Leu Asn Gin Glu Met Gly Arg Asn Leu Glu 
85 90 95 



Val lie Gin Arg His Gly Ala Leu Leu Leu Val Glu Asn Gly Gin Leu 
100 105 110 



Leu Tyr Val Glu Leu Pro Lys Glu Gly Val Asn Val His Asp Phe Phe 
115 120 125 



Glu Thr Ser Lys Val Arg Glu Thr Leu Leu lie Ala Thr Arg Asn Glu 
130 135 140 



Gly Lys Thr Lys Glu Phe Arg Ala lie Phe Asp Lys Leu Gly Tyr Asp 
145 150 155 .160 



Val Glu Asn Leu Asn Asp Tyr Pro Asp Leu Pro Glu Val Ala Glu Thr 
165 170 175 



Gly Met Thr Phe Glu Glu Asn Ala Arg Leu Lys Ala Glu Thr He Ser 
180 185 190 



Gin Leu Thr Gly Lys Met Val Leu Ala Asp Asp Ser Gly Leu Lys Val 
195 200 205 



Asp Val Leu Gly Gly Leu Pro Gly Val Trp Ser Ala Arg Phe Ala Gly 
210 215 220 



Val Gly Ala Thr Asp Arg Glu Asn Asn Ala Lys Leu Leu His Glu Leu 
225 230 235 240 



Ala Met Val Phe Glu Leu Lys Asp Arg Ser Ala Gin Phe His Thr Thr 
245 250 255 



Leu Val Val Ala Ser Pro Asn Lys Glu Ser Leu Val Val Glu Ala Asp 
260 265 270 



Trp Ser Gly Tyr He Asn Phe Glu Pro Lys Gly Glu Asn Gly Phe Gly 
275 280 285 
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Tyr Asp Pro Leu Phe Leu Val Gly Glu Thr Gly Glu Ser Ser Ala Glu 
290 295 300 



Leu Thr Leu Glu Glu Lys Asn Ser Gin Ser His Arg Ala Leu Ala Val 
305 310 315 320 



Lys Lys Leu Leu Glu Val Phe Pro Ser Trp Gin Ser Lys Pro Ser Leu 
325 330 335 



<210> 717 
<211> 100 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 717 

Met Ala Ser Leu Trp Tyr Asn Glu Arg Asp Ser Lys Arg Asn Arg Arg 
15 10 15 



Lys Met Met Asp Leu Leu Leu Ala lie Val Leu lie Val Leu Ala Phe 
20 25 30 



Leu Gly Gly Ala Leu Gly Gly Met Tyr Leu Val Arg Lys Gin He Glu 
35 40 45 



Lys Glu Phe Ala Asp Asn Pro Arg Leu Asn Ala Glu Ala Val Arg Thr 
50 55 60 



Leu Leu Ser Ala Asn Gly Gin Lys Pro Ser Glu Ala Lys Val Gin Gin 
65 70 75 80 



Val Tyr His Gin He He Arg Gin Gin Lys Ala Ala Leu Ala Asn Asn 
85 90 95 



Lys Lys Lys Lys 
100 



<210> 718 

<211> 94 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 718 
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Met Leu Lys Pro Leu Gly Asp Arg Val Val Leu Lys lie Glu Glu Lys 
1 5 10 15 



Glu Gin Thr Val Gly Gly Phe Val Leu Ala Gly Ser Ala Gin Glu Lys 
20 25 30 



Thr Lys Thr Ala Gin Val Val Ala Thr Gly Gin Gly Val Arg Thr Leu 
35 40 45 



Asn Gly Asp Leu Val Ala Pro Ser Val Lys Thr Gly Asp Arg Val Leu 
50 55 60 



Val Glu Ala His Ala Gly Leu Asp Val Lys Asp Gly Asp Glu Lys Tyr 
65 70 75 . 80 



lie He Val Gly Glu Ala Asn He Leu Ala He He Glu Glu 
85 90 



<210> 719 

<211> 158 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 719 

Met Lys Gly Val Thr Asn Met Thr Pro Glu Glu Met Tyr Leu Thr Glu 
1 5 10 15 



Arg Leu Asp Val Gin He Ala His Phe Leu Lys Lys Ser Val Gin His 
20 25 30 

Arg Arg Arg Tyr Lys Val Leu Lys He Thr Glu He Val Ala Gly Phe 
35 40 45 

Leu He Ala Val Phe Cys Ala He Pro Met Pro Gly Asp Arg Tyr Arg 
50 55 60 



Leu He Ser Val Ala Leu Ser Ser Leu Gly Leu Leu Cys Glu Gly He 
65 70 75 80 



He Asn Leu Tyr Asn Ala Lys Glu Asn Trp He Ser Tyr Gin Lys Thr 
85 90 ~ 95 
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Ala Gin Leu Leu Glu Lys Glu Lys Phe Leu Tyr Gin Cys Gin Thr Glu 
100 105 110 



Lys Tyr Ala Gly Lys Thr Lys Ala Phe Ala Leu Phe Val Lys Thr Cys 
115 120 125 



Glu Gly Leu He Ser Glu Glu He Asn Gin Trp Glu Ser He Gin Ser 
130 135 140 



Lys Glu Val Ala Ala Ser Ala Asp Ala Pro Val Lys Lys Glu 
145 150 155 



<210> 720 ■ 
<211> 388 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 720 

Met Ala Lys Lys Pro Lys Lys Leu Glu Glu He Ser Lys Lys Phe Gly 
15 10 15 



Ala Glu Arg Glu Lys Ala Leu Asn Asp Ala Leu Lys Leu He Glu Lys 
20 25 30 



Asp Phe Gly Lys Gly Ser He Met Arg Leu Gly Glu Arg Ala Glu Gin 
35 40 45 



Lys Val Gin Val Met Ser Ser Gly Ser Leu Ala Leu Asp He Ala Leu 
50 55 60 



Gly Ser Gly Gly Tyr Pro Lys Gly Arg He He Glu lie Tyr Gly Pro 
65 70 75 80 



Glu Ser Ser Gly Lys Thr Thr Val Ala Leu His Ala Val Ala Gin Ala 
85 90 95 



Gin Lys Glu Gly Gly He Ala Ala Phe He Asp Ala Glu His Ala Leu 
100 105 110 



Asp Pro Ala Tyr Ala Ala Ala Leu Gly Val Asn He Asp Glu Leu Leu 
115 120 125 
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Leu Ser Gin Pro Asp Ser Gly Glu Gin Gly Leu Glu lie Ala Gly Lys 
' 130 135 140 



Leu lie Asp Ser Gly Ala Val Asp Leu Val Val Val Asp Ser Val Ala 
145 150 155 160 



Ala Leu Val Pro Arg Ala Glu lie Asp Gly Asp lie Gly Asp Ser His 
165 170 175 



Val Gly Leu Gin Ala Arg Met Met Ser Gin Ala Met Arg Lys Leu Gly 
180 185 190 



Ala Ser lie Asn Lys Thr Lys Thr lie Ala He Phe He Asn Gin Leu 
195 200 205 



Arg Glu Lys Val Gly Val Met Phe Gly Asn Pro Glu Thr Thr Pro Gly 
210 215 220 



Gly Arg Ala Leu Lys Phe Tyr Ala Ser Val Arg Leu Asp Val Arg Gly 
225 230 235 240 



Asn Thr Gin He Lys Gly Thr Gly Asp Gin Lys Glu Thr Asn Val Gly 
245 250 255 



Lys Glu Thr Lys He Lys Val Val Lys Asn Lys Val Ala Pro Pro Phe 
260 265 270 



Lys Glu Ala Val Val Glu He Met Tyr Gly Glu Gly He Ser Lys Thr 
275 280 285 



Gly Glu Leu Leu Lys He Ala Ser Asp Leu Asp He He Lys Lys Ala 
290 295 300 



Gly Ala Trp Tyr Ser Tyr Lys Asp Glu Lys He Gly Gin Gly Ser Glu 
305 310 315 320 



Asn Ala Lys Lys Tyr Leu Ala Glu His Pro Glu He Phe Asp Glu He 
325 330 335 



Asp Lys Gin Val Arg Ser Lys Phe Gly Leu He Asp Gly Glu Glu Val 
340 345 350 
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Ser Glu Gin Asp Thr Glu Asn Lys Lys Asp Glu Pro Lys Lys Glu Glu 
355 360 365 



Ala Val Asn Glu Glu Val Pro Leu Asp Leu Gly Asp Glu Leu Glu He 
370 375 380 



Glu He Glu Glu 
385 



<210> 721 
<211> 1225 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 721 

Met Val Asp Val Asn Arg Phe Lys Ser Met Gin He Thr Leu Ala Ser 
15 10 15 



Pro Ser Lys Val Arg Ser Trp Ser Tyr Gly Glu Val Lys Lys Pro Glu 
20 25 30 



Thr He Asn Tyr Arg Thr Leu Lys Pro Glu Arg Glu Gly Leu Phe Asp 
35 40 45 



Glu Val He Phe Gly Pro Thr Lys Asp Trp Glu Cys Ala Cys Gly Lys 
50 55 60 



Tyr Lys Arg He Arg Tyr Arg Gly He Val Cys Asp Arg Cys Gly Val 
65 70 * 75 80 



Glu Val Thr Arg Thr Lys Val Arg Arg Glu Arg Met Gly His He Glu 
85 90 95 



Leu Lys Ala Pro Val Ser His He Trp Tyr Phe Lys Gly He Pro Ser 
100 105 110 



Arg Met Gly Leu Thr Leu Asp Met Ser Pro Arg Ala Leu Glu Glu Val 
115 120 125 



He Tyr Phe Ala Ala Tyr Val Val He Asp Pro Lys Asp Thr Pro Leu 
130 135 140 
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Glu His Lys Ser lie Met Thr Glu Arg Glu Tyr Arg Glu Arg Leu Arg 
145 150 155 * 160 



Glu Tyr Gly Tyr Gly Ser Phe Val Ala Lys Met Gly Ala Glu Ala lie 
165 170 175 



Gin Asp Leu Leu Lys Gin Val Asp Leu Glu Lys Glu He Ala Glu Leu 
180 185 190 



Lys Glu Glu Leu Lys Thr Ala Thr Gly Gin Lys Arg Val Lys Ala He 
195 200 205 



Arg Arg Leu Asp Val Leu Asp Ala Phe Tyr Lys Ser Gly Asn Lys Pro 
210 215 220 



Glu Trp Met He Leu Asn He Leu Pro Val He Pro Pro Asp Leu Arg 
225 230 235 240 



Pro Met Leu Gin Leu Asp Gly Gly Arg Phe Ala Ser Ser Asp Leu Asn 
245 250 255 



Asp Leu Tyr Arg Arg Val He Asn Arg Asn Asn Arg Leu Ala Arg Leu 
260 265 270 



Leu Glu Leu Asn Ala Pro Gly He He Val Gin Asn Glu Lys Arg Met 
275 280 285 



Leu Gin Glu Ala Val Asp Ala Leu He Asp Asn Gly Arg Arg Gly Arg 
290 295 300 



Pro He Thr Gly Pro Gly Ser Arg Pro Leu Lys Ser Leu Ser His Met 
305 310 315 320 



Leu Lys Gly Lys Gin Gly Arg Phe Arg Gin Asn Leu Leu Gly Lys Arg 
325 330 335 



Val Asp Phe Ser Gly Arg Ser Val He Ala Val Gly Pro Thr Leu Lys 
340 345 350 



Met Tyr Gin Cys Gly Val Pro Arg Glu Met Ala He Glu Leu Phe Lys 
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355 360 365 



Pro Phe Val Met Arg Glu lie Val Ala Arg Asp He Val Gin Asn Val 
370 375 380 



Lys Ala Ala Lys Arg Leu Val Glu Arg Gly Asp Glu Arg He Trp Asp 
385 390 395 400 



He Leu Glu Glu Val He Lys Glu His Pro Val Leu Leu Asn Arg Ala 
405 410 415 



Pro Thr Leu His Arg Leu Gly He Gin Ala Phe Glu Pro Val Leu He 
420 425 430 



Asp Gly Lys Ala Leu Arg Leu His Pro Leu Val Cys Glu Ala Tyr Asn 
435 440 445 



Ala Asp Phe Asp Gly Asp Gin Met Ala He His Val Pro Leu Ser Glu 
450 455 460 



Glu Ala Gin Ala Glu Ala Arg He Leu Met Leu Ala Ala Glu His He 
465 470 475 480 



Leu Asn Pro Lys Asp Gly Lys Pro Val Val Thr Pro Ser Gin Asp Met 
485 490 495 



Val Leu Gly Asn Tyr Tyr Leu Thr Met Glu Glu Ala Gly Arg Glu Gly 
500 505 510 



Glu Gly Met Val Phe Lys Asp Arg Asp Glu Ala Val Met Ala Tyr Arg 
515 520 525 



Asn Gly Tyr Val His Leu His Ser Arg Val Gly He Ala Thr Asp Ser 
530 535 540 



Leu Asn Lys Pro Trp Thr Glu Glu Gin Arg His Lys Val Leu Leu Thr 
545 550 555 560 



Thr Val Gly Lys He Leu Phe Asn Asp He Met Pro Glu Gly Leu Pro 
565 570 575 
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Tyr Leu Gin Glu Pro Asn Asn Ala Asn Leu Thr Glu Gly Val Pro Ala 
580 585 590 

Lys Tyr Phe Leu Pro Leu Gly Gly Asp lie Lys Glu Ala lie Ser Asn 
595 600 605 

Leu Glu Leu Asn Pro Pro Phe Lys Lys Lys Asn Leu Gly Asn lie lie 
610 615 620 



Ala Glu lie Phe Lys Arg Phe Arg Thr Thr Glu Thr Ser Ala Leu Leu 
625 630 635 640 



Asp Arg Met Lys Asn Leu Gly Tyr His His Ser Thr Leu Ala Gly Leu 
645 650 655 



Thr Val Gly lie Ala Asp lie Pro Val Val Asp Asp Lys Ala Glu He 
660 665 670 



He Glu Glu Ser His Lys Arg Val Glu Gin He Thr Lys Gin Phe Arg 
675 680 685 



Arg Gly Met He Thr Asp Asp Glu Arg Tyr Asn Ala Val Thr Ala Glu 
690 695 700 



Trp Arg Ala Ala Arg Glu Lys Leu Glu Lys Arg Leu He Ala Asn Gin 
705 710 715 720 



Asp Pro Lys Asn Pro He Val Met Met Met Asp Ser Gly Ala Arg Gly 
725 730 735 



Asn He Ser Asn Phe Ser Gin Leu Ala Gly Met Arg Gly Leu Met Ala 
740 745 750 



Ala Pro Asn 'Gly Arg He Met Glu Leu Pro He Leu Ser Asn Phe Arg 
755 760 765 



Glu Gly Leu Ser Val Leu Glu Met Phe Phe Ser Thr His Gly Ala Arg 
770 775 780 



Lys Gly Met Thr Asp Thr Ala Leu Lys Thr Ala Asp Ser Gly Tyr Leu 
785 790 795 800 
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Thr Arg Arg Leu Val Asp Val Ala Gin Asp Val He He Arg Glu Asp 
805 810 815 



Asp Cys Gly Thr Asp Arg Gly Leu Leu He Arg Ser He Ala Glu Gly 
820 825 830 



Lys Glu Met He Glu Ser Leu Glu Glu Arg Leu Asn Gly Arg Tyr Thr 
835 840 845 



Lys Lys Thr Val Lys His Pro Glu Thr Gly Ala Val .He He Gly Pro 
850 855 860 



Asn Glu Leu He Thr Glu Asp Lys Ala Arg Glu He Val Asn Ala Gly 
865 870 875 880 



Val Glu Glu Val Thr He Arg Ser Val Phe Thr Cys Asn Thr Arg His 
885 890 895 



Gly Val Cys Arg His Cys Tyr Gly He Asn Leu Ala Thr Gly Asp Ala 
900 905 910 



Val Glu Val Gly Glu Ala Val Gly Thr He Ala Ala Gin Ser He Gly 
915 920 925 



Glu Pro Gly Thr Gin Leu Thr Met Arg Thr Phe His Thr Gly Gly Val 
930 ■ 935 940 



Ala Ser Asn Thr Asp lie Thr Gin Gly Leu Pro Arg Val Gin Glu He 
945 950 955 960 



Phe Glu Ala Arg Asn Pro Lys Gly Glu Ala Val He Thr Glu Val Lys 
965 970 975 



Gly Gin Val Thr Ala He Glu Glu Asp Ala Ser Thr Arg Thr Lys Lys 
980 985 990 



Val Phe Val Lys Gly Glu Thr Gly Glu Gly Glu Tyr Val Val Pro Phe 
995 1000 1005 



Thr Ala Arg Met Arg Val Glu Val Gly Gly Gin Val Ala Arg Gly 
1010 1015 1020 
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Ala Ala Leu Thr Glu Gly Ser lie Gin Pro Lys Arg Leu Leu Ala 
1025 1030 1035 



Val Arg Asp Val Leu Ser Val Glu Thr Tyr Leu Leu Gly Glu Val 
1040 1045 1050 



Gin Lys Val Tyr Arg Ser Gin Gly Val Glu He Gly Asp Lys His 
1055 1060 1065 



He Glu Val Met Val Arg Gin Met He Arg Lys Val Arg Val Met 
1070 1075 1080 



Asp Pro Gly Asp Thr Asp Leu Leu Met Gly Thr Leu Met Asp He 
1085 1090 1095 



Asn Asp Phe Thr Asp Ala Asn Lys Asp Val Leu He Ala Gly Gly 
1100 1105 1110 



Val Pro Ala Thr Gly Arg Pro Val Leu Met Gly He Thr Lys Ala 
1115 1120 1125 



Ser Leu Glu Thr Asn Ser Phe Leu Ser Ala Ala Ser Phe Gin Glu 
1130 1135 1140 



Thr Thr Arg Val Leu Thr Asp Ala Ala He Arg Gly Lys Lys Asp 
1145 1150 1155 



His Leu Leu Gly Leu Lys Glu Asn Val He He Gly Lys He He 
1160 1165 1170 



Pro Ala Gly Thr Gly Met Ala Arg Tyr Arg Asn Leu Glu Pro His 
1175 1180 1185 



Ala Val Asn Glu Glu Glu Tyr Leu Asn Pro Pro Val Glu Glu Glu 
1190 1195 1200 



Gly Asn Glu Glu Thr Thr Glu Val Val Val Asp Thr Ala Val Glu 
1205 1210 1215 



Thr Val Glu Glu Thr Val Glu 



-862- 



WO 02/083855 



PCT/US02/11524 



1220 1225 



<210> 722 
<211> 332 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 722 

Met Ser Met Lys Lys Ser Phe lie His Gin Gin Glu Glu lie Ser Phe 
15 10 15 



Val Lys Asn Thr Phe Thr Gin Tyr Leu Lys Asp Lys Leu Glu Val Val 
20 25 30 



Glu Val Gin Gly Pro lie Leu Ser Lys Val Gly Asp Gly Met Gin Asp 
35 40 45 



Asn Leu Ser Gly Val Glu Asn Pro Val Ser Val Lys Val Leu Gin lie 
50 55 60 



Pro Asp Ala Thr Tyr Glu Val Val His Ser Leu Ala Lys Trp Lys Arg 
65 70 75 80 



His Thr Leu Ala Arg Phe Gly Phe Gly Glu Gly Glu Gly Leu Phe Val 
85 90 95 



His Met Lys Ala Leu Arg Pro Asp Glu Asp Ser Leu Asp Ala Thr His 
100 105 110 



Ser Val Tyr Val Asp Gin Trp Asp Trp Glu Lys Val He Pro Asn Gly 
115 120 125 



Lys Arg Asn He Val Tyr Leu Lys Glu Thr Val Glu Lys He Tyr Lys 
130 135 140 



Ala He Arg Leu Thr Glu Leu Ala Val Glu Ala Arg Tyr Asp He Glu 
145 150 155 160 



Ser He Leu Pro Lys Gin He Thr Phe He His Thr Glu Glu Leu Val 
165 170 175 



Glu Arg Tyr Pro Asp, Leu Thr Pro Lys Glu Arg Glu Asn Ala He Cys 
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180 185 190 



Lys Glu Phe Gly Ala Val Phe Leu lie Gly lie Gly Gly Glu Leu Pro 
195 200 205 



Asp Gly Lys Pro His Asp Gly Arg Ala Pro Asp Tyr Asp Asp Trp Thr 
210 215 220 



Ser Glu Ser Glu Asn Gly Tyr Lys Gly Leu Asn Gly Asp lie Leu Val 
225 230 235 240 



Trp Asn Glu Ser Leu Gly Gly Ala Phe Glu Leu Ser Ser Met Gly lie 
245 250 255 



Arg Val Asp Glu Glu Thr Leu Arg Arg Gin Val Glu lie Thr Gly Asp 
260 265 270 



Glu Asp Arg Leu Glu Leu Glu Trp His Lys Ser Leu Leu Asn Gly Leu 
275 280 285 



Phe Pro Leu Thr lie Gly Gly Gly He Gly Gin Ser Arg Met Ala Met 
290 295 300 



Phe Leu Leu. Arg Lys Arg His He Gly Glu Val Gin Thr Ser Val Trp 
305 310 315 320 



Pro Gin Glu Val Arg Asp Thr Tyr Glu Asn He Leu 
325 330 



<210> 723 

<211>- 275 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 723 

Met Lys Leu Arg Arg Ser Asp Arg Met Val Val He Ser Asn Tyr Leu 
1 5 10 15 



He Asn Asn Pro Tyr Lys Leu Thr Ser Leu Asn Thr Phe Ala Glu Lys 
20 25 30 



Tyr Glu Ser Ala Lys Ser Ser He Ser Glu Asp He Val He He Lys 
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35 40 45 



Arg Ala Phe Glu Glu He Glu He Gly His He Gin Thr Val Thr Gly 
50 55 60 



Ala Gly Gly Gly Val He Phe Thr Pro Ser He Ser Ser Gin Asp Ala 
65 70 75 80 



Lys Glu Met Val Glu Asp Leu Arg Thr Lys Leu Ser Glu Ser Asp Arg 
85 90 95 



lie Leu Pro Gly Gly Tyr He Tyr Leu Ser Asp Leu Leu Ser Thr Pro 
100 105 110 



Ala He Leu Lys Asn He Gly Arg He He Ala Lys Ser Phe Met Asp 
115 120 125 



Gin Lys He Asp Ala Val Met Thr Val Ala Thr Lys Gly Val Pro Leu 
130 135 140 



Ala Asn Ala Val Ala Asn Val Leu Asn Val Ser Phe Val He Val Arg 
145 150 155 160 



Arg Asp Leu Lys He Thr Glu Gly Ser Thr Val Ser Val Asn Tyr Val 
165 170 175 



Ser Gly Ser Ser Gly Asp Arg He Glu Lys Met Phe Leu Ser Lys Arg 
180 185 190 



Ser Leu Lys Ala Gly Ser Arg Val Leu He Val Asp Asp Phe Leu Lys 
195 200 205 



Gly Gly Gly Thr Val Asn Gly Met He Ser Leu Leu Arg Glu Phe Asp 
210 215 220 



Ser Glu Leu Ala Gly Val Ala Val Phe Ala Asp Asn Ala Gin Glu Glu 
225 230 235 240 



Arg Glu Lys Gin Phe Asp Tyr Lys Ser Leu Leu Lys Val Thr Asn He 
245 250 255 
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Asp Val Lys Asn Gin Ala He Asp Val Glu Val Gly Asn He Phe Asp 
260 265 270 



Glu Asp Lys 





275 


<210> 


724 


<211> 


404 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


724 


Met Lys Glu Tyr Asn Lys Ser Ser Lys Leu 


1 


5 10 



15 



He Arg Gly Pro Val Leu Glu Glu Ala Met Arg Met Arg Ala Asn Gly 
20 25 30 



Glu Lys He Leu Arg Leu Asn Thr Gly Asn Pro Ala Glu Phe Gly Phe 
35 40 45 



Thr Ala Pro Asp Glu Val He His Asp Leu He Met Asn Ala Arg Asp 
50 55 60 



Ser Glu Gly Tyr Ser Asp Ser Lys Gly He Phe Ser Ala Arg Lys Ala 
65 70 75 80 



He Met Gin Tyr Cys Gin Leu Lys Lys Phe Pro Asn Val Asp Thr Asp 
85 90 95 



Asp He Tyr Leu Gly Asn Gly Val Ser Glu Leu He Val Met Ser Met 
100 105 110 



Gin Gly Leu Leu Asp Asn Gly Asp Glu Val Leu Val Pro Met Pro Asp 
115 . 120 125 



Tyr Pro Leu Trp Thr Ala Ala Val Ser Leu Ala Gly Gly Asn Ala Val 
130 135 140 



His Tyr He Cys Asp Glu Ala Val Glu Trp Tyr Pro Asp He Asp Asp 
145 150 155 160 



-866- 



WO 02/083855 



PCT/US02/11524 



lie Lys Ser Lys He Thr Ser Asn Thr Lys Ala He Val Leu He Asn 
165 170 175 



Pro Asn Asn Pro Thr Gly Ala Leu Tyr Pro Lys Glu Leu Leu Leu Glu 
180 185 190 



He He Glu He Ala Arg Gin Asn Asp Leu He He Phe Ala Asp Glu 
195 200 205 



He Tyr Asp Arg Met Val Met Asp Gly His Val His Thr Pro Val Ala 
210 215 220 



Ser Leu Ala Pro Asp Val Phe Cys Val Ser Met Asn Gly Leu Ser Lys 
225 230 235 240 



Ser His Arg He Ala Gly Phe Arg Val Gly Trp Met Val Leu Ser Gly 
245 250 255 



Pro Lys Thr His Val Lys Gly Tyr He Glu Gly Leu Asn Met Leu Ser 
260 265 270 



Asn Met Arg Leu Cys Ser Asn Val Leu Ala Gin Gin Val Val Gin Thr 
275 280 285 



Ser Leu Gly Gly His Gin Ser Val Asp Glu Leu Leu Leu Pro Gly Gly 
290 295 300 



Arg He Tyr Glu Gin Arg Asn Phe He Tyr Asn Ala He Gin Asp He 
305 310 315 320 



Pro Gly Leu Ser Ala Val Lys Pro Lys Ala Gly Leu Tyr He Phe Pro 
325 330 335 



Lys He Asp Arg Asn Met Tyr Arg He Asp Asp Asp Glu Gin Phe Val 
340 345 350 



Leu Asp Phe Leu Lys Gin Glu Lys Val Leu Leu Val His Gly Arg Gly 
355 360 365 



Phe Asn Trp Gin Glu Pro Asp His Phe Arg He Val Tyr Leu Pro Arg 
370 375 380 
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Val Asp Glu Leu Ala Gin He Gin Glu Lys Met Thr Arg Phe Leu Lys 
385 390 395 400 



Gin Tyr Arg Arg 



<210> 725 

<211> 171 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 725 

Met Leu Tyr Phe Tyr Ser Glu Lys Val Tyr Asn Tyr Ser Lys Lys He 
1 5 10 15 



Ser Gly Gly Phe He Met Ala Gin Arg Tyr Gin Asn 116 Met Val Ala 
20 25 30 



He Asp Gly Ser Lys Glu Ala Asp Leu Ala Phe Val Lys Gly Val His 
35 40 45 



Ser Ala Leu Arg Asn Asp Ala Lys Leu Thr He Ala His Val He Asp 
50 55 60 



Thr Arg Ala Leu Gin Ser Val Ser Thr Phe Asp Ala Glu Val Tyr Glu 
65 70 75 80 



Glu Leu Gin Val Asp Ala Glu Ser Leu Met Lys Glu Tyr Glu Lys Arg 
85 90 95 



Ala Lys Asp Ala Gly Val Ala Asp Val His He Val He Glu. Met Gly 
100 105 110 



Asn Pro Lys Thr Leu Leu Ala Arg Thr He Pro Asp Ala Glu Glu Val 
115 120 125 



Asp Leu He Leu Val Gly Ala Thr Gly Leu Asn Ala Phe Glu Arg Leu 
130 135 140 



Leu Val Gly Ser Ser Ser Glu Tyr He Leu Arg His Ala Lys Val Asp 
145 150 155 160 
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Leu Leu Val Val Arg Glu Gin Glu Lys Thr Leu 
165 170 



<210> 726 

<211> 346 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 726 

Met Cys Glu lie Glu Arg Thr Gly Lys Gly Met Asn Ala Asp Asp Thr 
1 5 10 15 



Val Thr lie Tyr Asp Val Ala Arg Glu Ala Gly Val Ser Met Ala Thr 
20 25 30 



Val Ser Arg Val Val Asn Gly Asn Lys Asn Val Lys Glu Asn Thr Arg 
35 40 45 



Lys Lys Val Leu Glu Val lie Asp Arg Leu Asp Tyr Arg Pro Asn Ala 
50 55 60 



Val Ala Arg Gly Leu Ala Ser Lys Lys Thr Thr Thr Val Gly Val Val 
65 70 75 80 



lie Pro Asn lie Thr Asn Gly Tyr Phe Ser Ser Leu Ala Lys Gly lie 
85 90 95 



Asp Asp He Ala Glu Met Tyr Lys Tyr Asn He Val Leu Ala Asn Ser 
100 105 110 



Asp Glu Asp Asn Glu Lys Glu Val Ser Val Val Asn Thr Leu Phe Ser 
115 120 125 



Lys Gin Val Asp Gly He lie Tyr Met Gly Tyr His Leu Thr Asp Lys 
130 135 140 



He Arg Ser Glu Phe Ser Arg Ser Arg Thr Pro He Val Leu Ala Gly 
145 150 155 160 



Thr Val Asp Val Glu His Gin Leu Pro Ser Val Asn He Asp Tyr Lys 
165 170 175 
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Gin Ala Thr lie Asp Ala Val Ser Tyr Leu Ala Lys Glu Asn Glu Arg 
180 185 190 



lie Ala Phe Val Ser Gly Pro Leu Val Asp. Asp lie Asn Gly Lys Val 
195 200 205 



Arg Leu Val Gly Tyr Lys Glu Thr Leu Lys Lys Ala Gly lie Thr Tyr 
210 215 220 



Ser Glu Gly Leu Val Phe Glu Ser Lys Tyr Ser Tyr Asp Asp Gly Tyr 
225 230 235 240 



Ala Leu Ala Glu Arg Leu He Ser Ser Asn Ala Thr Ala Ala Val Val 
245 250 255 



Thr Gly Asp Glu Leu Ala Ala Gly Val Leu Asn Gly Leu Ala Asp Lys 
260 265 270 



Gly Val Ser Val Pro Glu Asp Phe Glu He He Thr Ser Asp Asp Ser 
275 280 285 



Gin lie Ser Arg Phe Thr Arg Pro Asn Leu Thr Thr He Ala Gin Pro 
290 295 300 



Leu Tyr Asp Leu Gly Ala He Ser Met Arg Met Leu Thr Lys He Met 
305 310 315 320 



His Lys Glu Glu Leu Glu Glu Arg Glu Val Leu Leu Pro His Gly Leu 
325 330 335 



Thr Glu Arg Ser Ser Thr Arg Lys Arg Lys 
340 345 



727 
183 
PRT 

Streptococcus pneumoniae 
<400> 727 

Met Lys Gly Asn He Met Asp Ser Phe Asp Lys Gly Trp Phe Val Leu 
15 10 15 



<210> 
<211> 
<212> 
<213> 
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Gin Thr Tyr Ser Gly Tyr Glu Asn Lys Val Lys Glu Asn Leu Leu Gin 
20 25 30 



Arg Ala Gin Thr Tyr Asn Met Leu Asp Asn lie Leu Arg Val Glu lie 
35 40 45 



Pro Thr Gin Thr Val Gin Val Glu Lys Asn Gly Lys Arg Lys Glu Val 
50 55 60 



Glu Qltt^&BBi Arg. -Phe Pro Gly Tyr Val Leu Val Glu Met Val Met Thr 
65 70 75 80 



Asp Glu Ala Trp Phe Val Val Arg Asn Thr Pro Asn Val Thr Gly Phe 
85 90 95 . 



Val Gly Ser His Gly Asn Arg Ser Lys Pro Thr Pro Leu Leu Glu Gin 
100 105 110 



Glu He Arg Asp He Leu Val Ser Met Gly Gin Thr Val Gin Glu Phe 
115 120 125 



Asp Phe Asp Val Glu He Gly Gin Thr Val Arg He He Asp Gly Ala 
130 135 140 



Phe Ala Asp Tyr Thr Gly Lys He Thr Glu He Asp Asn Asn Lys Val 
145 150 155 160 



Lys Met He He Ser Met Phe Gly Asn Asp Thr Val Ala Glu Val Asn 
165 170 175 



Leu Asn Gin He Ala Glu Leu 
180 



<210> 728 
<211> 731 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 728 

Met Lys Leu Asp Lys Leu Phe Glu Lys Phe Leu Ser Leu Phe Lys Lys 
15 10 15 
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Glu Thr Ser Glu Leu Glu Asp Ser Asp Ser Thr lie Leu Arg Arg Ser 
20 25 30 



Arg Ser Asp Arg Lys Lys Leu Ala Gin Val Gly Pro lie Arg Lys Phe 
35 40 45 



Trp Arg Arg Tyr His Leu Thr Lys He He Leu He Leu Gly Leu Ser 
50 55 60 



Ala Gly Leu Leu Val Gly He Tyr Leu Phe Ala Val Ala Lys Ser Thr 
« 70 75 80 



Asn Val Asn Asp Leu Gin Asn Ala Leu Lys Thr Arg Thr Leu He Phe 
85 90 95 * 



Asp Arg Glu Glu Lys Glu Ala Gly Ala Leu Ser Gly Gin Lys Gly Thr 
100 105 110 



Tyr Val Glu Leu Thr Asp He Ser Lys Asn Leu Gin Asn Ala Val He 
115 120 125 



Ala Thr Glu Asp Arg Ser Phe Tyr Lys Asn Asp Gly He Asn Tyr Gly 
130 135 140 



Arg Phe Phe Leu Ala He Val Thr Ala Gly Arg Ser Gly Gly Gly Ser 
145 150 155 160 



Thr He Thr Gin Gin Leu Ala Lys Asn Ala Tyr Leu Ser Gin Asp Gin 
165 170 175 



Thr Val Glu Arg Lys Ala Lys Glu Phe Phe Leu Ala Leu Glu Leu Ser 
180 185 190 



Lys Lys Tyr Ser Lys Glu Gin He Leu Thr Met Tyr Leu Asn Asn Ala 
195 200 205 



Tyr Phe Gly Asn Gly Val Trp Gly Val Glu Asp Ala Ser Lys Lys Tyr 
210 215 220 



Phe Gly Val Ser Ala Ser Glu Val Ser Leu Asp Gin Ala Ala Thr Leu 
225 230 235 240 
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Ala Gly Met Leu Lys Gly Pro Glu Leu Tyr Asn Pro Leu Asn Ser Val 
245 250 255 



Glu Asp Ser Thr Asn Arg Arg Asp Thr Val Leu Gin Asn Met Val Ala 
260 265 270 



Ala Gly Tyr He Asp Lys Asn Gin Glu Thr Lys Ala Ala Glu Val Asp 
275 280 285 



Met Thr Ser Gin Leu His Asp Lys Tyr Glu Gly Lys He Ser Asp Tyr 
290 295 300 



Arg Tyr Pro Ser Tyr Phe Asp Ala Val Val Asn Glu Ala Val Ser Lys 
305 310 315 320 



Tyr Asn Leu Thr Glu Glu Glu He Val Asn Asn Gly Tyr Arg He Tyr 
325 330 335 



Thr Glu Leu Asp Gin Asn Tyr Gin Ala Asn Met Gin He Val Tyr Glu 
340 345 350 



Asn Thr Ser Leu Phe Pro Arg Ala Glu Asp Gly Thr Phe Ala Gin Ser 
355 360 365 



Gly Ser Val Ala Leu Glu Pro Lys Thr Gly Gly Val Arg Gly Val Val 
370 375 380 



Gly Gin Val Ala Asp Asn Asp Lys Thr Gly Phe Arg Asn Phe Asn Tyr 
385 390 395 400 



Ala Thr Gin Ser Lys Arg Ser Pro Gly Ser Thr He Lys Pro Leu Val 
405 410 415 



Val Tyr Thr Pro Ala Val Glu Ala Ser Trp Ala Leu Asn Lys Gin Leu 
420 425 430 



Asp Asn His Thr Met Gin Tyr Asp Ser Tyr Lys Val Asp Asn Tyr Ala 
435 440 445 



Gly He Lys Thr Ser Arg Glu Val Pro Met Tyr Gin Ala Leu Ala Glu 
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450 455 460 



Ser Leu Asn Leu Pro Ala Val Ala Thr Val Asn Asp Leu Gly Val Asp 
465 470 475 480 



Lys Ala Phe Glu Ala Gly Glu Lys Phe Gly Leu Asn Met Glu Lys Val 
485 490 495 



Asp Arg Val Leu Gly Val Ala Leu Gly Ser Gly Val Glu Thr Asn Pro 
500 505 510 



Leu Gin Met Ala Gin Ala Tyr Ala Ala Phe Ala Asn Glu Gly Leu Met 
515 520 525 



Pro Glu Ala His Phe lie Ser Arg lie Glu Asn Ala Ser Gly Gin Val 
530 535 540 



lie Ala Ser His Lys Asn Ser Gin Lys Arg Val lie Asp Lys Ser Val 
545 550 555 560 



Ala Asp Lys Met Thr Ser Met Met Leu Gly Thr Phe Thr Asn Gly Thr 
565 570 575 



Gly He Ser Ser Ser Pro Ala Asp Tyr Val Met Ala Gly Lys Thr Gly 
580 585 590 



Thr Thr. Glu Ala Val Phe Asn Pro Glu Tyr Thr, Ser Asp Gin Trp Val 
595 600 605 



He Gly Tyr Thr Pro Asp Val Val He Ser His Trp Leu Gly Phe Pro 
610 615 620 



Thr Thr Asp Glu Asn His Tyr Leu Ala Gly Ser Thr Ser Asn Gly Ala 
625 630 635 640 



Ala His Val Phe Arg Asn He Ala Asn Thr He Leu Pro Tyr Thr Pro 
645 ■ 650 655 



Gly Ser Thr Phe Thr Val Glu Asn Ala Tyr Lys Gin Asn Gly He Ala 
660 665 670 
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Pro Ala Asn Thr Lys Arg Gin Val Gin Thr Asn Asp Asn Ser Gin Thr 
675 680 685 



Asp Asp Asn Leu Ser Asp He Arg Gly Arg Ala Gin Ser Leu Val Asp 
690 695 700 



Glu Ala Ser Arg Ala He Ser Asp Ala Lys He Lys Glu Lys Ala Gin 
705 710 715 720 



Thr He Trp Asp Ser He Val Asn Leu Phe Arg 
725 730 



<210> 729 

<211> 396 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 729 

Met Thr Lys Thr lie Ala He Asn Ala Gly Ser Ser Ser Leu Lys Trp 
1 5 10 15 



Gin Leu Tyr Leu Met Pro Glu Glu Lys Val Leu Ala Lys Gly Leu He 
20 25 30 



Glu Arg lie Gly Leu Lys Asp Ser He Ser Thr Val Lys Phe Asp Gly 
35 40 45 



Arg Ser Glu Gin Gin He Leu Asp He Glu Asn His He Gin Ala Val 
50 55 60 



Lys He Leu Leu Asp Asp Leu He Arg Phe Asp He He Lys Ala Tyr 
65 70 75 80 



Asp Glu He Thr Gly Val Gly His Arg Val Val Ala Gly Gly Glu Tyr 
85 90 95 



Phe Lys Glu Ser Thr Val Val Glu Gly Asp Val Leu Glu Lys Val Glu 
100 105 110 



Glu Leu Ser Leu Leu Ala Pro Leu His Asn Pro Ala Asn Ala Ala Gly 
115 120 125 
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Val Arg Ala Phe Lys Glu Leu Leu Pro Asp lie Thr Ser Val Val Val 
130 135 140 



Phe Asp Thr Ser Phe His Thr Ser Met Pro Glu Lys Ala Tyr Arg Tyr 
145 150 155 160 



Pro Leu Pro Thr Lys Tyr Tyr Thr Glu Asn Lys Val Arg Lys Tyr Gly 
165 170 175 



Ala His Gly Thr Ser His Gin Phe Val Ala Gly Glu Ala Ala Lys Leu 
180 185 190 



Leu Gly Arg Pro Leu Glu Asp Leu Lys Leu lie Thr Cys His lie Gly 
195 200 205 



Asn Gly Gly Ser lie Thr Ala Val Lys Ala Gly Lys Ser Val Asp Thr 
210 215 220 



Ser Met Gly Phe Thr Pro Leu Gly Gly lie Met Met Gly Thr Arg Thr 
225 230 235 240 



Gly Asp lie Asp Pro Ala lie He Pro Tyr Leu Met Gin Tyr Thr Glu 
245 250 255 

Asp Phe Asn Thr Pro Glu Asp He Ser Arg Val Leu Asn Arg Glu Ser 
260 265 270 

Gly Leu Leu Gly Val Ser Ala Asn Ser Ser Asp Met Arg Asp He Glu 
275 280 285 

Ala Ala Val Ala Glu Gly Asn His Glu Ala Ser Leu Ala Tyr Glu Met 
290 295 300 



Tyr Val Asp Arg He Gin Lys His He Gly Gin Tyr Leu Ala Val Leu 
305 310 315 320 



Asn Gly Ala Asp Ala He Val Phe Thr Ala Gly Val Gly Glu Asn Ala 
325 330 335 



Glu Ser Phe Arg Arg Asp Val He Ser Gly He Ser Trp Phe Gly Cys 
340 345 350 
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Asp Val Asp Asp Glu Lys Asn Val Phe Gly Val Thr Gly Asp lie Ser 
355 360 365 



Thr Glu Ala Ala Lys lie Arg Val Leu Val lie Pro Thr Asp Glu Glu 
370 375 380 



Leu Val lie Ala Arg Asp Val Glu Arg Leu Lys Lys 
385 390 395 



<210> 730 
<21±> 352 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 730 

Met Lys Ala Tyr Thr Tyr Val Lys Pro Gly Leu Ala Ser Phe Val Asp 
15 10 15 



Val Asp Lys Pro, Val He Arg Lys Pro Thr Asp Ala He Val Arg He 
20 25 30 



Val Lys Thr Thr He Cys Gly Thr Asp Leu His He He Lys Gly Asp 
35 40 45 



Val Pro Thr Cys Gin Ser Gly Thr He Leu Gly His Glu Gly He Gly 
50 55 60 



He Val Glu Glu Val Gly Glu Gly Val Ser Asn Phe Lys Lys Gly Asp 
65 70 75 80 



Lys Val Leu He Ser Cys Val Cys Ala Cys Gly Lys Cys Tyr Tyr Cys 
85 90 95 

Lys Lys Gly He Tyr Ala His Cys Glu Asp Glu Gly Gly Trp He Phe 
100 105 110 

Gly His Leu He Asp Gly Met Gin Ala Glu Tyr Leu Arg Val Pro His 
115 120 125 



Ala Asp Asn Thr Leu Tyr His Thr Pro Glu Asp Leu Ser Asp Glu Ala 
130 135 140 
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Leu Val Met Leu Ser Asp lie Leu Pro Thr Gly Tyr Glu lie Gly Val 
145 150 155 160 



Leu Lys Gly Lys Val Glu Pro Gly Cys Ser Val Ala lie lie Gly Ser 
165 170 175 



Gly Pro Val Gly Leu Ala Ala Leu Leu Thr Ala Gin Phe Tyr Ser Pro 
180 185 190 



Ala Lys Leu lie Met Val Asp Leu Asp Asp Asn Arg Leu Glu Thr Ala 
195 200 205 



Leu Ser Phe Gly Ala Thr His Lys Val Asn Ser Ser Asp Pro Glu Lys 
210 215 220 



Ala He Lys Glu He Tyr Asp Leu Thr Asp Gly Arg Gly Val Asp Val 
225 230 235 240 



Ala He Glu Ala Val Gly He Pro Ala Thr Phe Asp Phe Cys Gin Lys 
245 250 255 



lie He Gly Val Asp Gly Thr Val Ala Asn Cys Gly Val His Gly Lys 
260 265 270 



Pro Val Glu Phe Asp Leu Asp Lys Leu Trp He Arg Asn He Asn Val 
275 280 285 



Thr Thr Gly Leu Val Ser Thr Asn Thr Thr Pro Gin Leu Leu Lys Ala 
290 295 300 



Leu Glu Ser His Lys He Glu Pro Glu Lys Leu Val Thr His Tyr Phe 
305 310 315 320 



Lys Leu Ser Glu He Glu Lys Ala Tyr Glu Val Phe Ser Lys Ala Ala 
325 330 335 



Asp His His Ala He Lys Val He He Glu Asn Asp He Ser Glu Ala 
340 345 350 



<210> 731 
<211> 564 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 731 

Met Leu lie Gin Lys lie Lys Thr Tyr Lys Trp Gin Ala Leu Ala Ser 
1 5 10 15 



Leu Leu Met Thr Gly Leu Met Val Ala Ser Ser Leu Leu Gin Pro Arg 
20 25 30 



Tyr Leu Gin Glu Val Leu Gly Ala Leu Leu Thr Gly Lys Tyr Glu Ala 
35 40 45 



lie Tyr Ser lie Gly Ala Trp Leu lie Gly Val Ala Val Val Gly Leu 
50 55 60 



Val Ala Gly Gly Leu Asn Val Val Leu Ala Ala Tyr He Ala Gin Gly 
65 70 75 80 



Val Ser Ser Asp Leu Arg Glu Asp Ala Phe Arg Lys He Gin Thr Phe 
85 90 95 



Ser Tyr Ala Asp He Glu Gin Phe Asn Ala Gly Asn Leu Val Val Arg 
100 105 110 



Met Thr Asn Asp He Asn Gin He Gin Asn Val Val Met Met Thr Phe 
115 120 125 



Gin He Leu Phe Arg Leu Pro Leu Leu Phe He Gly Ser Phe He Leu 
130 135 - 140 



Ala Val Gin Thr Leu Pro Ser Leu Trp Trp Val He Val Leu Met Val 
145 150 155 160 



Val Leu He Phe Gly Leu Thr Ala Val Met Met Gly Met Met Gly Pro 
165 170 175 



Arg Phe Ala Lys Phe Gin Thr Leu Leu Glu Arg He Asn Ala He Ala 
180 185 190 



Lys Glu Asn Leu Arg Gly Val Arg Val Val Lys Ser Phe Val Gin Glu 
195 200 205 
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Lys Glu Gin Phe Ala Lys Phe Thr Glu Val Ser Asp Glu Leu Leu Gly 
210 215 220 



Gin Asn Leu Tyr lie Gly Tyr Ala Phe Ser Val. Val Glu Pro Phe Met 
225 230 235 240 



Met Leu Val Gly Tyr Gly Ala Val Phe Leu Ser lie Trp Leu Val Ala 
245 250 255 



Gly Met Val Gin Ser Asp Pro Ser Val Val Gly Ser lie Ala Ser Phe 
260 265 270 



Val Asn Tyr Leu Ser Gin lie lie Phe Thr lie Val Met Val Gly Phe 
275 280 285 



Leu Gly Asn Ser Val Ser Arg Ala Met lie Ser Met Arg Arg He Arg 
290 295 300 



Glu He Leu Asp Ala Glu Pro Ala Met Thr Phe Lys Asp He Pro Asp 
305 310 315 320 



Glu Glu Leu Val Gly Ser Leu Ser Phe Glu Asn Val Thr Phe Thr Tyr 
325 330 335 



Pro Met Asp Lys Glu Pro Met Leu Lys Asp Val Ser Phe Thr He Glu 
340 345 350 



Pro Gly Gin Met Val Gly Val Val Gly Ala Thr Gly Ala Gly Lys Ser 
355 360 365 



Thr Leu Ala Gin Leu He Pro Arg Leu Phe Asp Pro Gin Asp Gly Ala 
370 375 380 



He Lys He Gly Gly Lys Asp He Arg Glu Val Ser Glu Gly Thr Leu 
385 390 395 400 



Arg Lys Thr Val Ser He Val Leu Gin Arg Ala He Leu Phe Ser Gly 
405 410 415 



Thr He Ala Asp Asn Leu Arg Gin Gly Lys Gly Asn Ala Thr Leu Phe 
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420 425 430 



Glu Met Glu Arg Ala Ala Asn lie Ala Gin Ala Ser Glu Phe lie His 
435 440 445 



Arg Met Glu Lys .Thr Phe Glu Ser Pro Val Glu Glu Arg Gly Thr Asn 
450 4515 460 



Phe Ser Gly Gly Gin Lys Gin Arg Met Ser lie Ala Arg Gly lie Val 
465 470 475 480 



Ser Asn Pro Arg lie Leu lie Phe Asp Asp Ser Thr Ser Ala Leu Asp 
485 490 495 



Ala Lys Ser Glu Arg Leu Val Gin Glu Ala Leu Asn Lys Asp Leu Lys 
500 505 510 



Gly Thr Thr Thr lie lie lie Ala Gin Lys He Ser Ser Val Val His 
515 520 525 



Ala Asp Lys He Leu Val Leu Asn Gin Gly Arg Leu He Gly Gin Gly 
530 535 540 



Thr His Ala Asp Leu Val Ala Asn Asn Ala Val Tyr Arg Glu He Tyr 
545 550 555 , 560 



Glu Thr Gin Lys 



<210> 732 

<211> 338 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 732 



Met Glu Lys Gin Thr Val Ala Val Leu Gly Pro Gly Ser Trp Gly Thr 
1 5 10 15 



Ala Leu Ser Gin Val Leu Asn Asp Asn Gly His Glu Val Arg He Trp 
20 25 30 



Gly Asn Leu Pro Glu Gin He Asn Glu He Asn Thr His His Thr Asn 
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35 40 45 



Lys His Tyr.Phe Lys Asp Val Val Leu Asp Glu Asn lie lie Ala Tyr 
50 55 60 



Thr Asp Leu Ala Glu Thr Leu Lys Asp Val Asp Ala lie Leu Phe Val 
65 70 75 80 



Val Pro Thr Lys Val Thr Arg Leu Val Ala Gin Gin Val Ala Gin Thr 
85 90 95 - 



Leu Asp His Lys Val lie He Met His Ala Ser Lys Gly Leu Glu Pro 
100 105 110 



Asp Ser His Lys Arg Leu Ser Thr He Leu Glu Glu Glu He Pro Glu 
115 120 125. 



His Leu Arg Ser Asp He Val Val Val Ser Gly Pro Ser His Ala Glu 
130 135 140 



Glu Thr He Val Arg Asp Leu Thr Leu He Thr Ala Ala Ser Lys Asp 
145 150 155 160 



Leu Gin Thr Ala Gin Tyr Val Gin Lys Leu Phe Ser Asn His Tyr Phe 
165 170 175 



Arg Leu Tyr Thr Asn Thr Asp Val He Gly Val Glu Thr Ala Gly Ala 
180 185 190 



Leu Lys Asn He He Ala Val Gly Ala Gly Ala Leu His Gly Leu Gly 
195 200 205 



Phe Gly Asp Asn Ala Lys Ala Ala He He Ala Arg Gly Leu Ala Glu 
210 215 220 



He Thr Arg Leu Gly Val Ala Leu Gly Ala Ser Pro Leu Thr Tyr Ser 
225 230 235 240 



Gly Leu Ser Gly Val Gly Asp Leu He Val Thr Gly Thr Ser He His 
245 250 255 
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Ser Arg Asn Trp Arg Ala Gly Asp Ala Leu Gly Arg Gly Glu Ser Leu 
260 265 270 



Ala Asp He Glu Ala Asn Met Gly Met Val He Glu Gly He Ser Thr 
275 280 285 



Thr Arg Ala Ala Tyr Glu Leu Ala Gin Glu Leu Gly Val Tyr Met Pro 
290 295 300 



He Thr Gin Ala He Tyr Gin Val He Tyr His Gly Thr Asn He Lys 
305 310 315 320 



Asp Ala He Tyr Asp He Met Asn Asn Glu Phe Lys Ala Glu Asn Glu 
325 330 335 



Trp Ser 



<210> 733 

<211> 423 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 733 

Met Ser Ser Lys Phe Met Lys Ser Ala Ala Val Leu Gly Thr Ala Thr 
1 5 10 15 



Leu Ala Ser Leu Leu Leu Val Ala Cys Gly Ser Lys Thr Ala Asp Lys 
20 25 30 



Pro Ala Asp Ser Gly Ser Ser Glu Val Lys Glu Leu Thr Val Tyr Val 
35 40 45 



Asp Glu Gly Tyr Lys Ser Tyr He Glu Glu Val Ala Lys Ala Tyr Glu 
50 55 60 



Lys Glu Ala Gly Val Lys Val Thr Leu Lys Thr Gly Asp Ala Leu Gly 
65 70 75 80 



Gly Leu Asp Lys Leu Ser Leu Asp Asn Gin Ser Gly Asn Val Pro Asp 
85 90 95 
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Val Met Met Ala Pro Tyr Asp Arg Val Gly Ser Leu Gly Ser Asp Gly 
100 105 110 



Gin Leu Ser Glu Val Lys Leu Ser Asp Gly Ala Lys Thr Asp Asp Thr 
115 120 125 



Thr Lys Ser Leu Val Thr Ala Ala Asn Gly Lys Val Tyr Gly Ala Pro 
130 135 140 



Ala Val lie Glu Ser Leu Val Met Tyr Tyr Asn Lys Asp Leu Val Lys 
145 150 155 160 



Asp Ala Pro Lys Thr Phe Ala Asp Leu Glu Asn Leu Ala Lys Asp Ser 
165 170 175 



Lys Tyr Ala Phe Ala Gly Glu Asp Gly Lys Thr Thr Ala Phe Leu Ala 
180 185 190 



Asp Trp Thr Asn Phe Tyr Tyr Thr Tyr Gly Leu Leu Ala Gly Asn Gly 
195 200 205 



Ala Tyr Val Phe Gly Gin Asn Gly Lys Asp Ala Lys Asp He Gly Leu 
210 215 220 



Ala Asn Asp Gly Ser He Val Gly He Asn Tyr Ala Lys Ser Trp Tyr 
225 230 235 240 



Glu Lys Trp Pro Lys Gly Met Gin Asp Thr Glu Gly Ala Gly Asn Leu 
245 250 255 



He Gin Thr Gin Phe Gin Glu Gly Lys Thr Ala Ala He He Asp Gly 
260 265 270 



Pro Trp Lys Ala Gin Ala Phe Lys Asp Ala Lys Val Asn Tyr Gly Val 
275 280 285 



Ala Thr He Pro Thr Leu Pro Asn Gly Lys Glu Tyr Ala Ala Phe Gly 
290 295 300 



Gly Gly Lys Ala Trp Val He Pro Gin Ala Val Lys Asn Leu Glu Ala 
305 310 . 315 320 
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Ser Gin Lys Phe Val Asp Phe Leu Val Ala Thr Glu Gin Gin Lys Val 
325 330 335 



Leu Tyr Asp Lys Thr Asn Glu lie Pro Ala Asn Thr Glu Ala Arg Ser 
340 345 350 



Tyr Ala Glu Gly Lys Asn Asp Glu Leu Thr Thr Ala Val lie Lys Gin 
355 360 * 365 



Phe Lys Asn Thr Gin Pro Leu Pro Asn lie Ser Gin Met Ser Ala Val 
370 375 380 



Trp Asp Pro Ala Lys Asn Met Leu Phe Asp Ala Val Ser Gly Gin Lys 
385 390 395 400 

/ . i 

Asp Ala Lys Thr Ala Ala Asn Asp Ala Val Thr Leu He Lys Glu Thr 
405 410 415 



He Lys Gin Lys Phe Gly Glu 
420 



<210> 734 

<211> 335 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 734 

Met Thr Glu Lys Leu He Asn Ser Lys Pro Asn Gly Val Phe Ala Leu 
1 5 10 15 



He Leu He Glu Leu Thr He Val Leu Gly He Phe lie Phe He Met 
20 25 30 



Gly Val Gly Ser Glu Asn lie Phe Gly He He He Gly Pro Leu Leu 
35 40 45 



He Val He Ala Gly Leu Ala His Ala Gly Leu Lys Val Val Lys Pro 
50 55 60 



Gin Glu Ala Leu Val Leu Thr Leu Phe Gly Asn Tyr Thr Gly Thr He 
65 70 75 80 
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Lys Glu Pro Gly Phe Tyr Phe Val Asn Pro Phe Ser Val Ala Val Asn 
85 90 95 



Pro Ala Asn His Thr Arg Leu Gly Gin Ser Gly Asp Val Ser Thr Lys 
100 105 110 



Ser Pro Phe Leu Gly Ala Lys Ser Ser Asn Asp Asn Asp Val Asn Leu 
115 120 125 



Glu lie Gly Lys Lys Gin lie Ser Leu Lys Val Met Thr Leu Ser Asn 
130 135 140 



Ser Arg Gin Lys He Asn Asp Cys Leu Gly Asn Pro Val Glu He Gly 
145 150 155 160 



He Ala Val Thr Trp Arg Val Val Asp Thr Ala Lys Ala Val Phe Asn 
165 170 175' 



Val Asp Asn Tyr Lys Glu Tyr Leu Ser Leu Gin Cys Asp Ser Ala Leu 
180 185 190 



Arg Asn He Val Arg He Tyr Pro Tyr Asp Val Ser Pro Asn Val Asp 
195 200 205 



Thr Thr Gly Asp Gly Gin Ala Asp Glu Gly Ser Leu Arg Gly Ser Ser 
210 215 220 . 



Glu He Val Ala Asn Arg He Arg Glu Glu He Gin Ser Arg Val Glu 
225 230 235 240 



Asp Ala Gly Leu Glu He Leu Glu Ala Arg lie Thr Tyr Leu Ala Tyr 
245 250 255 



Ala Pro Glu He Ala Ala Val Met Leu Gin Arg Gin Gin Ala Ser Ala 
260 265 270 



He He Asp Ala Arg Lys Met He Val Asp Gly Ala Val Gly Met Val 
275 280 285 



Glu Met Ala Leu Glu Arg Leu Asn Glu Gly Glu Leu Val Glu Leu Asp 
290 295 300 
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Glu Glu Arg Lys Ala Ala Met Val Ser Asn Leu Leu Val Val Leu Cys 
305 310 315 320 



Gly Asn His Asp Ala Gin Pro lie Val Asn Thr Gly Ser Leu Tyr 
325 330 335 



<210> 735 
<211> 338 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 735 

Met Thr Asn Ser Val Phe Gin Gly Arg Ser Phe Leu Ala Glu Lys Asp 
15 10 15 



Phe Thr Arg Ala Glu Leu Glu Tyr Leu lie Gly Leu Ser Ala His Leu 
20 25 30 



Lys Asp Leu Lys Lys Arg Asn lie 
35 40 



Asn lie Ala Leu Leu Phe Glu Lys 
50 55 



Phe Thr Thr Ala Ala lie Asp Leu 
65 70 



Ala Asn Asp He Gin Leu Gly Lys 
85 



Gin His His Tyr Leu Ala Gly Lys 
45 



Thr Ser Thr Arg Thr Arg Ala Ala 
60 



Gly Ala His Pro Glu Tyr Leu Gly 
75 80 



Lys Glu Ser Thr Glu Asp Thr Ala 
90 95 



Lys Val Leu Gly Arg Met Phe Asp Gly He Glu Phe Arg Gly Phe Ser 
100 105 110 

Gin Arg Met Val Glu Glu Leu Ala Glu Phe Ser Gly Val Pro Val Trp 
il5 120 125 

Asn Gly Leu Thr Asp Glu Trp His Pro Thr Gin Met Leu Ala Asp Tyr 
130 135 140 



Leu Thr Val Gin Glu Asn Phe Gly Arg Leu Glu Gly Leu Thr Leu Val 
145 150 155 160 
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Tyr Cys Gly Asp Gly Arg Asn Asn Val Ala Asn Ser Leu Leu Val Thr 
165 170 175 



Gly Ala He Leu Gly Val Asn Val His He Phe Ser Pro Lys Glu Leu 
180 185 190 



Phe Pro Glu Lys Glu He Val Glu Leu Ala Glu Gly Phe Ala Lys Glu 
195 200 205 



Ser Gly Ala His Val Leu He Thr Glu Asp Ala Asp Glu Ala Val Lys 
210 215 220 



Asp Ala Asp Val Leu Tyr Thr Asp Val Trp Val Ser Met Gly Glu Glu 
225 230 235 . 240 



Asp Lys Phe Ala Glu Arg Val Ala Leu Leu Lys Pro Tyr Gin Val Asn 
245 250 255 



Met Asp Leu Val Lys Lys Ala Gly Asn Glu Asn Leu He Phe Leu His 
260 265 270 



Cys Leu Pro Ala Phe His Asp Thr His Thr Val Tyr Gly Lys Asp Val 
275 . 280 285 



Ala Glu Lys Phe Gly Val Glu Glu Met Glu Val Thr Asp Glu Val Phe 
290 295 300 



Arg Ser Lys Tyr Ala Arg His Phe Asp Gin Ala Glu Asn Arg Met His 
305 310 315 320 



Thr He Lys Ala Val Met Ala Ala Thr Leu Gly Asn Leu Tyr He Pro 
325 330 335 



Lys Val 



<210> 736 

<211> 299 

<212> PRT 

<213> Streptococcus 



pneumoniae 



-888- 



WO 02/083855 



PCT/US02/11524 



<400> 736 

Met Ala lie Phe Phe Met lie Phe Leu He Val Cys Val Leu Leu Leu 
15 10 15 



Val He Val Thr Leu Ser Thr Val Tyr Val Val Arg Gin Gin Ser Val 
20 25 30 



Ala He He Glu Arg Phe Gly Lys Tyr Gin Lys Val Ala Asn Ser Gly 
35 40 , 45 



He* H±s> He* Argr I*eu Pro Phe Gly He Asp Ser He Ala Ala Arg He 
50 55 60 



Gin Leu Arg Leu Leu Gin Ser Asp He Val Val Glu Thr Lys Thr Lys 
65 70 75 80 



Asp Asn Val Phe Val Met Met Asn Val Ala Thr Gin Tyr Arg Val Asn 
85 90 95 



Glu Gin Ser Val Thr Asp Ala Tyr Tyr Lys Leu He Arg Pro Glu Ser 
100 105 110 



Gin He Lys Ser Tyr He Glu Asp Ala Leu Arg Ser Ser Val Pro Lys 
115 120 125 



Leu Thr Leu Asp Glu Leu Phe Glu Lys Lys Asp Glu He Ala Leu Glu 
130 135 140 



Val Gin His Gin Val Ala Glu Glu Met Thr Thr Tyr Gly Tyr He He 
145 150 155 160 



Val Lys Thr Leu lie Thr Lys Val Glu Pro Asp Ala Glu Val Lys Gin 
165 170 175 



Ser Met Asn Glu He Asn Ala Ala Gin Arg Lys Arg Val Ala Ala Gin 
180 185 190 



Glu Leu Ala Glu Ala Asp Lys He Lys He Val Thr Ala Ala Glu Ala 
195 200 205 



Glu Ala Glu Lys Asp Arg Leu His Gly Val Gly He. Ala Gin Gin Arg 
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210 215 220 



Lys Ala lie Val Asp Gly Leu Ala Glu Ser lie Thr Glu Leu Lys Glu 
225 230 235 240 



Ala Asn Val Gly Met Thr Glu Glu Gin He Met Ser He Leu Leu Thr 
245 250 , 255 



Asn Gin Tyr Leu Asp Thr Leu Asn Thr Phe Ala Ser Lys Gly Asn Gin 
260 265 270 



Thr He Phe Leu Pro Asn Thr Pro Asn Gly Val Asp Asp lie Arg Thr 
275 280 285 



Gin He Leu Ser Ala Leu Arg Ala Glu Lys Lys 
290 295 



<210> 737 

<211> 173 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 737 

Met Arg Lys Phe Arg Tyr Asn Ser Gin Thr Arg Ser Arg Phe Lys Glu 
1 5 10 15 



Arg Gly Gly Phe Val Met Arg Phe Lys Asn Thr Ser Asp His He Glu 
20 25 30 



Ala Tyr He Lys Ala He Leu Asp Gin Ser Gly He Val Glu Leu Gin 
35 40 45 



Arg Ser Gin Leu Ala Asp Thr Phe Gin Val Val Pro Ser Gin He Asn 
50 55 60 



Tyr Val He Lys Thr Arg Phe Thr Glu Ser Arg Gly Tyr Leu Val Glu 
65 70 75 80 



Ser Lys Arg Gly Gly Gly Gly Tyr He Arg He Gly Arg He Glu Phe 
85 90 95 



Ser Ser His His Glu Met Leu Arg Glu Leu Leu Tyr Ser He Gly Glu 
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100 105 110 



Arg Val Ser Gin Glu lie Tyr Glu Asp lie Leu Gin Leu Leu Val Glu 
115 120 125 



Gin Glu Leu Met Thr Lys Gin Glu Met Asn Leu Leu Glu Ser Val Ala 
130 135 140 



Leu Asp Arg Val Leu Gly Glu Glu Ala Pro Val Val Arg Ala Asn Met 
145 150 155 160 



Leu Arg Gin lie lie Gin Glu Val Asp Arg Lys Gly Lys 
165 170 



<210> 738 

<211> 150 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 738 

Met Lys Val lie Phe Leu Ala Asp Val Lys Gly Lys Gly Lys Lys Gly 
1 5 10 15 



Glu He Lys Glu Val Pro Thr Gly Tyr Ala Gin Asn Phe Leu He Lys 
20. 25 30 



Lys Asn Leu Ala Lys Glu Ala Thr Ala Gin Ala Val Gly Glu Leu Arg 
35 40 45 



Gly Lys Gin Lys Ser Glu Glu Lys Ala His Ala Glu Met He Ala Glu 
50 55 60 



Gly Lys Ala He Lys Ala Gin Leu Glu Ala Glu Glu Thr Val Val Glu 
65 . 70 75 80 



Phe Val Glu Lys Val Gly Pro Asp Gly Arg Thr Phe Gly Ser He Thr 
85 90 95 



Asn Lys Lys He Ala Glu Glu Leu Gin Lys Gin Phe Gly He Lys He 
100 105 HO 



Asp Lys Arg His He Gin Val Gin Ala Pro He Arg Ala Val Gly Leu 



-891- 
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115 120 125 



lie Asp Val Pro Val Lys He Tyr Gin Asp He Thr Ser Val He Asn 
130 135 140 



Leu Arg Val Lys Glu Gly 
145 150 



<210> 739 

<211> 182 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 739 

Met He Lys Tyr Ser He Arg Gly Glu Asn Leu Glu Val Thr Glu Ala 
1 5 10 15 



He Arg Asp Tyr Val Val Ser Lys Leu Glu Lys He Glu Lys Tyr Phe 
20 25 30 



Gin Pro Glu Gin Glu Leu Asp Ala Arg He Asn Leu Lys Val Tyr Arg 
35 40 45 



Glu Lys Thr Ala Lys Val Glu Val Thr He Pro Leu Gly Ser He Thr 
50 55 60 



Leu Arg Ala Glu Asp Val Ser Gin Asp Met Tyr Gly Ser He Asp Leu 
65 70 75 1 80 



Val Thr Asp Lys He Glu Arg Gin lie Arg Lys Asn Lys Thr Lys He 
85 90 95 



Glu Arg Lys Asn Lys Asn Lys Val Ala Thr Gly Gin Leu Phe Thr Asp 
100 105 110 



Ala Leu Val Glu Asp Ser Asn He Val Gin Ser Lys Val Val Arg Ser 
115 120 125 



Lys Gin He Asp Leu Lys Pro Met Asp Leu Glu Glu Ala He Leu Gin 
130 135 140 



Met Asp Leu Leu Gly His Asp Phe Phe He Tyr Val Asp Val Glu Asp 
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145 150 155 160 



Glh Thr Thr Asn Val lie Tyr Arg Arg Glu Asp Gly Glu lie Gly Leu 
165 170 175 



Leu Glu Val Lys Glu Ser 
180 



<210> 740 

<211> 346 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 740 

Met Ala Glu He Thr Ala Lys Leu Val Lys Glu Leu Arg Glu Lys Ser 
1 5 10 15 

Gly Ala Gly Val Met Asp Ala Lys Lys Ala Leu Val Glu Thr Asp Gly 
20 25 30 



Asp He Glu Lys Ala lie Glu Leu Leu Arg Glu Lys Gly Met Ala Lys 
35 40 45 



Ala Ala Lys Lys Ala Asp Arg Val Ala Ala Glu Gly Leu Thr Gly Val 
50 55 60 



Tyr Val Asn Gly Asn Val Ala Ala Val He Glu Val Asn Ala Glu Thr 
65 70 75 80 



Asp Phe Val Ala Lys Asn Ala Gin Phe Val Glu Leu Val Asn Thr Thr 
85 90 95 



Ala Lys Val He Ala Glu Gly Lys Pro Ala Asn Asn Glu Glu Ala Leu 
100 105 110 



Ala Leu He Met Pro Ser Gly Glu Thr Leu Glu Ala Ala Tyr Val Ser 
115 120 125 



Ala Thr Ala Thr He Gly Glu Lys He Ser Phe Arg Arg Phe Ala Leu 
130 135 140 



He Glu Lys Thr Asp Ala Gin His Phe Gly Ala Tyr Gin His Asn Gly 
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145 150 155 160 



Gly Arg lie Gly Val lie Ser Val Val Glu Gly Gly Asp Glu Ala Leu 
165 170 175 



Ala Lys Gin Leu Ser Met His He Ala Ala Met Lys Pro Thr Val Leu 
180 185 190 



Ser Tyr Lys Glu Leu Asp Glu Gin Phe Val Lys Asp Glu Leu Ala Gin 
195 200 205 



Leu Asn His Val He Asp Gin Asp Asn Glu Ser Arg Ala Met Val Asn 
210. 215 220 



Lys Pro Ala Leu Pro His Leu Lys Tyr Gly Ser Lys Ala Gin Leu Thr 
225 230 235 240 



Asp Asp Val He Ala Gin Ala Glu Ala Asp He Lys Ala Glu Leu Ala 
245 250 255 



Ala Glu Gly Lys Pro Glu Lys He Trp Asp Lys He He Pro Gly Lys 
260 265 270 



Met Asp Arg Phe Met Leu Asp Asn Thr Lys Val Asp Gin Ala Tyr Thr 
275 280 285 



Leu Leu Ala Gin Val Tyr He Met Asp Asp Ser Lys Thr Val Glu Ala 
290 295 300 



Tyr Leu Glu Ser Val Asn Ala Ser Val Val Glu Phe Ala Arg Phe Glu 
305 310 315 320 



Val Gly Glu Gly He Glu Lys Ala Ala Asn Asp Phe Glu Ala Glu Val 
325 330 335 



Ala Ala Thr Met Ala Ala Ala Leu Asn Asn 
340 345 



<210> 741 

<211> 286 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 741 

Met Asn Cys Glu Ala Val Ala Leu Gly Ser Phe Cys Glu Leu Lys Ser 
15 10 15 



Arg Arg Gly Lys Lys Gin Lys Gly Glu He Leu Met Ala Val He Ser 
20 25 30 



Met Lys Gin Leu Leu Glu Ala Gly Val His Phe Gly His Gin Thr Arg 
35 40 45 



Arg Trp Asn Pro Lys Met Ala Lys Tyr He Phe Thr Glu Arg Asn Gly 
50 55 60 



He His Val He Asp Leu Gin Gin Thr Val Lys Tyr Ala Asp Gin Ala 
65 70 75 80 



Tyr Asp Phe Met Arg Asp Ala Ala Ala Asn Asp Ala Val Val Leu Phe 
85 90 95 



Val Gly Thr Lys Lys Gin Ala Ala Asp Ala Val Ala Glu Glu Ala Val 
100 105 110 



Arg Ser Gly Gin Tyr Phe He Asn His Arg Trp Leu Gly Gly Thr Leu 
115 120 125 



Thr Asn Trp Gly Thr lie Gin Lys Arg He Ala Arg Leu Lys Glu He 
130 135 140 



Lys Arg Met Glu Glu Asp Gly Thr Phe Glu Val Leu Pro Lys Lys Glu 
145 150 155 160 



Val Ala Leu Leu Asn Lys Gin Arg Ala Arg Leu Glu Lys Phe Leu Gly 
165 170 175 



Gly lie Glu Asp Met Pro Arg He Pro Asp Val Met Tyr Val Val Asp 
180 185 190 



Pro His Lys Glu Gin lie Ala Val Lys Glu Ala Lys Lys Leu Gly He 
195 200 205 
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Pro Val Val Ala Met Val Asp Thr Asn Thr Asp Pro Asp Asp lie Asp 
210 215 220 



Val He He Pro Ala Asn Asp Asp Ala He Arg Ala Val Lys Leu He 
225 230 235 240 



Thr Ala Lys Leu Ala Asp Ala He He Glu Gly Arg Gin Gly Glu Asp 
245 250 255 



Ala Val Ala Val Glu Ala Glu Phe Ala Ala Leu Glu Thr Gin Ala Asp 
260 265 270 



Ser He Glu Glu He Val Glu Val Val Glu Gly Asp Asn Ala 
275 280 285 



<210> 742 
<211> 272 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 742 

Met Asn Arg Phe Lys Lys Ser Lys Tyr Val He He Val Phe Val Thr 
15 10 15 



Val Leu Leu Val Ser Ala Leu Leu Ala Thr Thr Tyr Ser Ser Thr He' 
20 25 30 



Val Thr Lys Leu Gly Asp Gly He Ser Leu Val Asp Arg Val Val Gin 
35 40 45 



Lys Pro Phe Gin Trp Phe Asp Ser Val Lys Ser Asp Leu Ala His Leu 
50 55 60 



Thr Arg Thr Tyr Asn Glu Asn Glu Ser Leu Lys Lys Gin Leu Tyr Gin 
65 70 75 80 



Leu Glu Val Lys Ser Asn Glu Val Glu Ser Leu Lys Thr Glu Asn Glu 
85 90 95 



Gin Leu Arg Gin Leu Leu Asp Met Lys Ser Lys Leu Gin Ala Thr Lys 
100 105 110 
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Thr Leu Ala Ala Asp Val lie Met Arg Ser Pro Val Ser Trp Lys Gin 
115 120 125 



Glu Leu Thr Leu Asp Ala Gly Arg Ser Lys Gly Ala Ser Glu Asn Met 
130 135 140 



Leu Ala He Ala Asn. Gly Gly Leu He Gly Ser Val Ser Lys Val Glu 
145 150 155 160 



Glu Asn Ser Thr He Val Asn Leu Leu Thr Asn Thr Glu Asn Ala Asp 
165 170 175 



Lys He Ser Val Lys He Gin His Gly Ser Thr Thr He Tyr Gly He 
180 185 190 



He He Gly Tyr Asp Lys Glu Asn Asp Val Leu Lys He Ser Gin Leu 
195 200 205 



Asn Ser Asn Ser Asp He Ser Ala Gly Asp Lys Val Thr Thr Gly Gly 
- 210 215 220 



Leu Gly Asn Phe Asn Val Ala Asp He Pro Val Gly Glu Val Val Ala 
225 230 235 240 



Thr Thr His Ser Thr Asp Tyr Leu Thr Arg Glu Val Thr Val Lys Leu 
245 250 255 



Ser Ala Asp Thr His Asn Val Asp Val He Glu Leu Val Gly Asn Ser 
260 265 270 



<210> 743 
<211> 275 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 743 

Met Lys Ser He He Asp Val Lys" Asn Leu Ser Phe Arg Tyr Lys Glu 
15 10 15 



Asn Gin Asn Tyr Tyr Asp Val Lys Asp He Thr Phe His Val Lys Arg 
20 25 30 



-897- 



WO 02/083855 



PCT/US02/11524 



Gly Glu Trp Leu Ser lie Val Gly His Asn Gly Ser Gly Lys Ser Thr 
35 40 45 



Thr Val Arg Leu lie Asp Gly Leu Leu Glu Ala Glu Ser Gly Glu lie 
50 55 60 



Val lie Asp Gly Gin Arg Leu Thr Glu Glu Asn Val Trp Asn lie Arg 
65 70 75 80 



Arg Gin lie Gly Met Val Phe Gin Asn Pro Asp Asn Gin Phe Val Gly 
85 90 95 



Ala Thr Val Glu Asp Asp Val Ala Phe Gly Leu Glu Asn Gin Gly Leu 
100 105 110 



Ser Arg Gin Glu Met Lys Lys Arg Val Glu Glu Ala Leu Ala Leu Val 
115 120 125 



Gly Met Leu Asp Phe Lys Lys Arg Glu Pro Ala Arg Leu Ser Gly Gly 
130 135 140 



Gin Lys Gin Arg Val Ala lie Ala Gly Val Val Ala Leu Arg Pro Ala 
145 150 155 160 



lie Leu lie Leu Asp Glu Ala Thr Ser Met Leu Asp Pro Glu Gly Arg 
165 170 175 



Arg Glu Leu lie Gly Thr Val Lys Gly lie Arg Lys Asp Tyr Asp Met 
180 185 190 



Thr Val He Ser He Thr His Asp Leu Glu Glu Val Ala Met Ser Asp 
195 200 205 



Arg Val Leu Val Met Lys Lys Gly Glu He Glu Ser Thr Ser Ser Pro 
210 215 220 



Arg Glu Leu Phe Ser Arg Asn Asp Leu Asp Gin He Gly Leu Asp Asp 
225 230 235 240 



Pro Phe Ala Asn Gin Leu Lys Lys Ser Leu Ser Gin Asn Gly Tyr Asp 
245 250 255 
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Leu Pro Glu Asn Tyr Leu Thr Glu Ser Glu Leu Glu Asp Lys Leu Trp 
260 265 270 



Glu Leu Leu 
275 



<210> 744 
<211> 276 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 744 

Met Thr Ser Met Arg Lys Lys Thr lie Gly Glu Val Leu Arg Leu Ala 
15 10 15 



Arg lie Asn Gin Gly Leu Ser Leu Asp Glu Leu Gin Lys Lys Thr Glu 
20 25 30 



He Gin Leu Asp Met Leu Glu Ala Met Glu Ala Asp Asp Phe Asp Gin 
35 40 45 



Leu Pro Ser Pro Phe Tyr Thr Arg Ser Phe Leu Lys Lys Tyr Ala Trp 
50 55 60 



Ala Val Glu Leu Asp Asp Gin He Val Leu Asp Ala Tyr Asp Ser Gly 
65 70 75 80 



Ser Met He Thr Tyr Glu Glu Val Asp Val Asp Glu Asp Glu Leu Thr 
85 90 95 



Gly Arg Arg Arg Ser Ser Lys Lys Lys Lys Lys Lys Thr Ser Phe Leu 
100 105 110 



Pro Leu Phe Tyr Phe He Leu Phe Ala Leu Ser He Leu He Phe Val 
115 120 125 



Thr Tyr Tyr Val Trp Asn Tyr He Gin Thr Gin Pro Glu Glu Pro Ser 
130 135 140 



Leu Ser Asn Tyr Ser Val Val Gin Ser Thr Ser Ser Thr Ser Ser Val 
145 150 155 160 
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Pro His Ser Ser Ser Ser Ser Ser Ser Ser He Glu Ser Ala He Ser 
165 170 175 



Val Ser Gly Glu Gly Asn His Val Glu He Ala Tyr Lys Thr Ser Lys 
180 185 190 



Glu Thr Val Lys Leu Gin Leu Ala Val Ser Asp Val Thr Ser Trp Val 
195 200 . 205 



Ser Val Ser Glu Ser Glu Leu Glu Gly Gly Val Thr Leu Ser Pro Lys 
210 215 220 



Lys Lys Ser Ala Glu Ala Thr Val Ala Thr Lys Ser Pro Val Thr He 
225 230 235 240 



Thr Leu Gly Val Val Lys Gly Val Asp Leu Thr Val Asp Asn Gin Thr 
245 250 255 



Val Asp Leu Ser Lys Leu Thr Ala Gin Thr Gly Gin He Thr Val Thr 
260 265 270 



Phe Thr Lys Asn 
275 



<210> 745 
<211> 339 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 745 

Met Glu Asn Leu Val Lys Ser Thr Ser Tyr Thr Tyr He Pro Glu Glu 
15 10 15 



He Met Ser Phe Ser Asp Leu Lys Leu Phe Ala Leu Ser Ser Asn Lys 
20 25 30 

Glu Leu Ala Glu Arg Val Ala Gin Glu He Gly He Glu Leu Gly Lys 
35 40 45 

Ser Ser Val Arg Gin Phe Ser Asp Gly Glu He Gin Val Asn He Glu 
50 55 60 
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Glu Ser He Arg Gly Lys His Val Phe He Leu Gin Ser Thr Ser Ser 
65 70 75 80 



Pro Val Asn Asp Asn Leu Leu Glu He Leu He Met Val Asp Ala Leu 
85 90 95 



Lys Arg Ala Ser Ala Glu Ser Val Asn Val Val Met Pro Tyr Tyr Gly 
100 105 110 



Tyr Ala Arg Gin Asp Ar*g Lys Ala Arg Ala Arg Glu Pro He Thr Ser 
1X5. 120 125 



Lys Leu Val Ala Asn Met Leu Glu Val Ala Gly Val Asp Arg Leu Leu 
130 135 140 



Thr He Asp Leu His Ala Ala Gin He Gin Gly Phe Phe Asp He Pro 
145 150 . 155 160 



Val Asp His Leu Met Gly Ala Pro Leu He Ala Asp Tyr Phe Glu Arg 
165 170 175 



Arg Gly Met Val Gly Ser Asp Tyr Val Val Val Ser Pro Asp His Gly 
180 185 190 



Gly Val Thr Arg Ala Arg Lys Leu Ala Glu Phe Leu Lys Thr Ser He 
195 200 205 



Ala He He Asp Lys Arg Arg Ser Val Asp Lys Met Asn Thr Ser Glu 
210 215 220 



Val Met Asn He He Gly Lys Val Glu Gly Lys Thr Cys He Leu He 
225 230 235 240 



Asp Asp Met He Asp Thr Ala Gly Thr He Cys His Ala Ala Asp Ala 
245 250 ' 255 



Leu Ala Glu Ala Gly Ala Val Glu Val Tyr Ala Ser Cys Thr His Pro 
260 265 270 



Val Leu Ser Gly Pro Ala Thr Asp Asn He Gin Lys Ser Ala He Lys 
275 280 285 
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Lys Leu Val Val Leu Asp Thr He Tyr Leu Pro Glu Glu Arg Leu He 
290 295 300 



Asp Lys He Glu Gin He Ser He Ala His Leu Leu Gly Asp Ala He 
305 310 315 320 



Val Arg He His Glu Lys Arg Pro Leu Ser Pro Leu Phe Asp He Glu 
325 330 335 



Lys* Lys> Xl©- 



<210> 746 

<211> 220 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 746 



Met Asp Leu Thr Lys Arg Phe Asn Lys Gin Leu Asp Lys He Gin Val 

1 5 ,10 15 



Ser Leu He Arg Gin Phe Asp Gin Ala He Ser Glu He Pro Gly Val 
20 25 30 



Leu Arg Leu Thr Leu Gly Glu Pro Asp Phe Thr Thr Pro Asp His Val 
35 40 45 



Lys Glu Ala Gly Lys Arg Ala He Asp Gin Asn Gin Ser Tyr Tyr Thr 
50 55 60 



Gly Met Ser Gly Leu Leu Thr Leu Arg Gin Ala Ala Ser Asp Phe Val 
65 70 75 80 



Lys Glu Lys Tyr Gin Leu Asp Tyr Ala Pro Glu Asn Glu He Leu Val 
85 90 95 



Thr He Gly Ala Thr Glu Ala Leu Ser Ala Thr Leu Thr Ala He Leu 
100 105 110 



Glu Glu Gly Asp Lys Val Leu Leu Pro Ala Pro Ala Tyr Pro Gly Tyr 
115 120 125 
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Glu Pro lie Val Asn Leu Val Gly Ala Glu He Val Glu He Asp Thr 
130 135 .140 



Thr Glu Asn Gly Phe Val Leu Thr Pro Glu Met Leu Glu Lys Ala He 
145 150 155 160 



Leu Glu Gin Gly Asp Lys Leu Lys Ala Val He Leu Asn Tyr Pro Ala 
165 170 175 



Asn Pro Thr Gly He Thr Tyr Ser Arg Glu Gin Leu Glu Ala Leu Ala 
180 185 190 



Ala Val Leu Arg Lys Tyr Glu He Phe Val Val Cys Asp Glu Val Tyr 
195 200 205 



Ser Glu Leu Thr Tyr Thr Gly Glu Ala Met Cys Leu 
210 215 220 



<210> 747 
<211> 432 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 747 

Met He Asn Arg Tyr Ser Arg Pro Glu Met Ala Asn He Trp Ser Glu 
15 10 15 



Glu Asn Lys Tyr Arg Ala Trp Leu Glu Val Glu He Leu Ser Asp Glu 
20 25 30 



Ala Trp Ala Glu Leu Gly . Glu He Pro Lys Glu Asp Val Ala Leu He 
35 40 45 



Arg Lys Lys Ala Asp Phe Asp He Asp Arg He Leu Glu He Glu Gin 
50 55 60 



Glu Thr Arg His Asp Val Val Ala Phe Thr Arg Ala Val Ser Glu Thr 
65 70 75 80 



Leu Gly Glu Glu Arg Lys Trp Val His Tyr Gly Leu Thr Ser Thr Asp 
85 90 95 
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Val Val Asp Thr Ala Tyr Gly Tyr Leu Tyr Lys Gin Ala Asn Asp lie 
100 105 110 

lie Arg Arg Asp Leu Glu Asn Phe Thr Asn lie lie Ala Asp Lys Ala 
115 120 125 

Lys Glu His Lys Phe Thr lie Met Met Gly Arg Thr His Gly Val His 
130 135 140 



Ala Glu Pro Thr Thr Phe Gly Leu Lys Leu Ala Thr Trp Tyr Ser Glu 
145 150 155 " 160 



Met Lys Arg Asn lie Glu Arg Phe Glu His Ala Ala Ala Gly Val Glu 
165 170 175 



Ala Gly Lys lie Ser Gly Ala Val Gly Asn Phe Ala Asn lie Pro Pro 
180 185 190 

Phe Val Glu Glu Tyr Val Cys Asp Lys Leu Gly lie Arg Ala Gin Glu 
195 200 205 

lie Ser Thr Gin Val Leu Pro Arg Asp Leu His Ala Glu Tyr Phe Ala 
210 215 220 



Val Leu Ala Ser lie Ala Thr Ser lie Glu Arg Met Ala Thr Glu lie 
225 230 235 240 



Arg Gly Leu Gin Lys Ser Glu Gin Arg Glu Val Glu Glu Phe Phe Ala 
245 250 255 



Lys Gly Gin Lys Gly Ser Ser Ala Met Pro His Lys Arg Asn Pro lie 
260 265 270 



Gly Ser Glu Asn Met Thr Gly Leu Ala Arg Val lie Arg Gly His Met 
275 280 285 

lie Thr Ala Tyr Glu Asn Val Ala Leu Trp His Glu Arg Asp lie Ser 
290 295 300 

His Ser Ser Ala Glu Arg lie lie Thr Pro Asp Thr Thr lie Leu lie 
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305 310 315 320 



Asp Tyr Met Leu Asn Arg Phe Gly Asn He Val Lys Asn Leu Thr Val 
325 330 335 



Phe Pro Glu Asn Met He Arg Asn Met Asn Ser Thr Phe Gly Leu He 
340 345 350 



Phe Ser Gin Arg Ala Met Leu Thr Leu He Glu Lys Gly Met Thr Arg 
355 360 365 



Glu Gin Ala Tyr Asp Leu Val Gin Pro Lys Thr Ala Tyr Ser Trp Asp 
370 375 380 



Ash Gin Val Asp Phe Lys Pro Leu Leu Glu Ala Asp Ser Glu Val Thr 
385 390 395 400 



Ser Arg Leu Thr Gin Glu Glu He Asp Glu He Phe Asn Pro Val Tyr 
405 410 415 



Tyr Thr Lys Arg Val Asp Asp He Phe Glu Arg Leu Gly Leu Gly Asp 
420 425 430 



<210> 748 
<211> 301 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 748 

Met He Gin Trp Trp Gin lie Leu Leu Leu Thr Leu Tyr Ser Ala Tyr 
15 10 15 



Gin He Cys Asp Glu Leu Thr He Val Ser Ser Ala Gly Ser Pro Val 
20 25 30 



Phe Ala Gly Phe He Thr Gly Leu He Met Gly Asp Val Thr Thr Gly 
35 40 45 



Leu Leu He Gly Gly Asn Leu Gin Leu Phe Val Leu Gly Val Gly Thr 
50 55 60 



Phe Gly Gly Ala Ser Arg He Asp Ala Thr Ser Gly Ala Val Leu Ala 
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65 70 75 .80 



Thr Ala Phe Ser Val Ser Gin Gly lie Asp Ala Pro Leu Ala He Thr 
85 90 95 



Thr He Ala Val Pro Val Ala Ala Leu Leu Thr Tyr Phe Asp Val Leu 
100 105 - 110 



Gly Arg Met Thr Thr Thr Phe Phe Ala His Arg Val Asp Ala Ala He 
115 120 125 



Glu Arg Phe Asp Tyr Lys Gly He Glu Arg Asn Tyr Leu Leu Gly Ala 
130 135 140 ^ , 



He Pro Trp Ala Leu Ser Arg Ala Leu Pro Val Phe Phe Ala Leu Ala 
145 150 155 160 



Phe Gly Gly Ala Phe Val Gin Ser Val Val Asp Phe Val Glu Ala Tyr 
165 170 175 



Lys Trp Val Ala Asp Gly Leu Thr Leu Ala Gly Arg Met Leu Pro Gly 
180 185 190 



Leu Gly Phe Ala He Leu Leu Arg Tyr Leu Pro Val Lys Arg Asn Leu 
195 200 205 



His Tyr Leu Ala Met Gly Phe Gly Leu Thr Ala Met Leu Thr Val Leu 
210 215 220 



Tyr Ser Tyr Val Thr Gly Leu Gly Gly Ala Val Ala Gly He Val Gly 
225 230 235 240 



Thr Leu Pro Ala Glu Val Ala Glu Lys He Gly Phe Val Asn Asn Phe 
245 250 255 



Lys Gly Leu Ser Met He Gly He Ser He Val Gly He Phe Leu Ala 
260 265 270 



Val Leu His Phe Lys Asn Ser Gin Lys Val Ala Val Ala Ala Pro Ser 
275 280 285 
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Thr Pro Ser Glu Ser Gly Glu lie Glu Asp Asp Glu Phe 
290 295 " 300 



<210> 749 

<211> 276 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 749 

Met Gly Lys Ser Lys Met Thr Asn Ser Asn Tyr Lys Leu Thr Lys Glu 
1 5 10 15 



Asp Phe Asn Gin He Asn Lys Arg Ser Leu Phe Thr Phe Gin Leu Gly 
20 25 30 



Trp Asn Tyr Glu Arg Met Gin Ala Ser Gly Tyr Leu Tyr Met lie Leu 
35 40 45 



Pro Gin Leu Arg Lys Met Tyr Gly Asp Gly Thr Pro Glu Leu Lys Glu 
50 55 * 60 



Met Met Lys Val His Thr Gin Phe Phe Asn Thr Ser Pro Phe Phe His 
65 70 75 80 



Thr He He Ala Gly Phe Asp Leu Ala Met Glu Glu Lys Asp Gly Val 
85 90 95 



Gly Ser Lys Asp Ala Val Asn Gly He Lys Thr Gly Leu Met Gly Pro 
100 105 110 



Phe Ala Pro Leu Gly Asp Thr lie Phe Gly Ser Leu Val Pro Ala lie 
115 120 125 



Met Gly Ser Val Ala Ala Thr Met Ala He Ala Gly Gin Pro Trp Gly 
130 135 140 



He Phe Leu Trp He Ala Val Ala Val Ala Tyr Asp He Phe Arg Trp 
145 150 155 160 



Lys Gin Leu Glu Phe Ala Tyr Lys Glu Gly Val Asn Leu He Asn Asn 
165 170 ' 175 
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Met Gin Ser Thr Leu Thr Ala Leu lie Asp Ala Ala Ser Val Leu Gly 
180 185 190 



Val Phe Met Met Gly Ala Leu Val Ala Thr Val lie Asn Phe Glu He 
195 200 205 



Ser Tyr Lys Leu Pro He Gly Glu Lys Met He Asp Phe Gin Asp He 
210 215 220 



Leu Asn Gin He Phe Pro Arg Leu Leu Pro Ala He Phe Thr Ala Phe 
225 230 235 240 



He Phe Trp Leu Leu Gly Lys Lys Gly Met Asn Ser Thr Lys Ala He 
245 250 255 



Gly He lie He Val Leu Ala Leu Ala Leu Ser Ala Leu Gly His Phe 
260 265 270 



Ala Leu Gly Met 
275 



<210> 750 
<211> 388 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 750 

Met Leu His Tyr Thr Lys Glu Asp Leu Leu Glu Leu Gly Ala Glu He 
15 10 15 



Thr Thr Arg Glu He Tyr Gin Gin Pro Asp Val Trp Arg Glu Ala Phe 
20 25 30 



Glu Phe Tyr Gin Ala Lys Arg Glu Glu He Ala Ala Phe Leu Gin Glu 
35 40 45 



He Ala Asp Lys His Asp Tyr He Lys Val He Leu Thr Gly Ala Gly 
50 55 .60 



Thr Ser Ala Tyr Val Gly Asp Thr Leu Leu Pro Tyr Phe Lys Glu Val 
65 70 75 80 
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Tyr Asp Glu Arg Lys Trp Asn Phe Asn Ala lie Ala Thr Thr Asp lie 
85 90 95 



Val Ala Asn Pro Ala Thr Tyr Leu Lys Lys Asp Val Ala Thr Val Leu 
100 105 110 



Val Ser Phe Ala Arg Ser Gly Asn Ser Pro Glu Ser Leu Ala Thr Val 
115 120 125 



Asp Leu Ala Lys Ser Leu Val Asp Glu Leu Tyr Gin Val Thr lie Thr 
130 135 140 



Cys Ala Ala Asp Gly Lys Leu Ala Leu Gin Ala His Gly Asp Asp Arg 
145 150 155 160 



Asn Leu Leu Leu Leu Gin Pro Ala Val Ser Asn Asp Ala Gly Phe Ala 
165 170 175 



Met Thr Ser Ser Phe Thr Ser Met Met Leu Thr Thr Leu Leu Val Phe 
180 185 190 



Asp Pro Thr Glu Phe Ala Val Lys Ser Glu Arg Phe Glu Val Val Ser 
. 195 200 205 



Ser Leu Ala Arg Lys Val Leu Asp Lys Ala Glu Asp Val Lys Glu Leu 
210 215 220 



Val Asp Leu Asp Phe Asn Arg Val He Tyr Leu Gly Ala Gly Pro Phe 
225 230 235 240 



Phe Gly Leu Ala His Glu Ala' Gin Leu Lys He Leu Glu Leu Thr Ala 
245 250 255 



Gly Gin Val Ala Thr Met Tyr Glu Ser Pro Val Gly Phe Arg His Gly 
260 265 270 



Pro Lys Ser Leu He Asn Asp Asn Thr Val Val Leu Val Phe Gly Thr 
275 280 285 



Thr Thr Asp Tyr Thr Arg Lys Tyr Asp Leu Asp Leu Val Arg Glu Val 
290 295 300 
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Ala Gly Asp Gin lie Ala Arg Arg Val Val Leu Leu Ser Asp Gin Ala 
305 310 315 320 



Phe Gly Leu Glu Asn Val Lys Glu Val Ala Leu Gly Cys Gly Gly Val 
325 330 335 



Deu Asn Asp lie Tyr Arg Val Phe Pro Tyr lie Val Tyr Ala Gin Leu 
340 345 350 



Phe Ala Leu Leu Thr Ser Leu Lys Val Glu Asn Lys Pro Asp Thr Pro 
355 360 365 



Ser Pro Thr Gly Thr Val Asn Arg Val Val Gin Gly Val lie lie His 
370 375 380 



Glu Tyr Gin Lys 
385 



<210> 751 
<211> 203 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 751 

Met Ser Arg Tyr Thr Gly Pro Ser Trp Lys Gin Ala Arg Arg Leu Gly 
15 10 15 



Leu Ser Leu Thr Gly Thr Gly Lys Glu Leu Ala Arg Arg Asn Tyr Val 
20 25 30 



Pro Gly Gin His Gly Pro Asn Asn Arg Ser Lys Leu Ser Glu Tyr Gly 
35 40 45 



Leu Gin Leu Ala Glu Lys Gin Lys Leu Arg Phe Thr Tyr Gly Val Gly 
50 55 60 



Glu Lys Gin Phe Arg Asn Leu Phe Val Gin Ala Thr Lys He Lys Gly 
65 70 75 80 



Gly He Leu Gly Phe Asn Phe Met Leu Leu Leu Glu Arg Arg Leu Asp 
85 90 95 
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Asn Val Val Tyr Arg Leu Gly Leu Ala Thr Thr Arg Arg Gin Ala Arg 
100 105 110 



Gin Phe Val Asn His Gly His lie Leu Val Asp Gly Lys Arg Val Asp 
115 120 125 



lie Pro Ser Tyr Arg Val Thr Pro Gly Gin Val lie Ser Val Arg Glu 
130 135 140 



Lys Ser Leu Lys Val Pro Ala lie Leu Glu Ala Val Glu Ala Thr Leu 
145 150 155 160 



Gly Arg Pro Ala Phe Val Ser Phe Asp Ala Glu Lys Leu Glu Gly Ser 
165 170 175 



Leu Thr Arg Leu Pro Glu Arg Asp Glu lie Asn Pro Glu lie Asn Glu 
180 185 190 



Ala Leu Val Val Glu Phe Tyr Asn Lys Met Leu 
195 " 200 



<210> 752 

<211> 328 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 752 

Met Ala Lys Asp lie Arg Val Leu Leu Tyr Tyr Leu Tyr Thr Pro lie 
1 5 10 15 



Glu Asn Ala Glu Gin Phe Ala Ala Asp His Leu Ala Phe Cys Lys Ser 
20 25 30 



lie Gly Leu Lys Gly Arg He Leu Val Ala Asp Glu Gly He Asn Gly 
35 40 45 



Thr Val Ser Gly Asp Tyr Glu Thr Thr Gin Lys Tyr Met Asp Tyr Val 
50 55 60 



His Ser Leu Pro Gly Met Glu Glu Leu Trp Phe Lys He Asp Glu Glu 
65 70 75 80 
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Asn Glu Gin Ala Phe Lys Lys Met Phe Val Arg Tyr Lys Lys Glu lie 
85 90 95 



Val His Leu Gly Leu Glu Asp Asn Asp Phe Asp Asn Asp lie Asn Pro 
100 105 110 



Leu Glu Thr Thr Gly Ala Tyr Leu Ser Pro Lys Glu Phe Lys Glu Ala 
115 120 / 125 



Leu Leu Asp Lys Asp Thr Val Val Leu Asp Thr Arg Asn Asp Tyr Glu 
130 135 140 



Tyr Asp Leu Gly His Phe Arg Gly Ala lie Arg Pro Asp lie Arg Asn 
145 150 „ 155 160 



Phe Arg Glu Leu Pro Gin Trp Val Arg Asp Asn Lys Glu Lys Phe Met 
165 170 175 



Asp Lys Arg Val Val Val Tyr Cys Thr Gly Gly Val Arg Cys Glu Lys 
180 185 190 



Phe Ser Gly Trp Met Val Arg Glu Gly Tyr Lys Asp Val Gly Gin Leu 
195 200 205 



His Gly Gly He Ala Thr Tyr Gly Lys Asp Pro Glu Val Gin Gly Glu 
210 215 220 



Leu Trp Asp Gly Lys Met Tyr Val Phe Asp Glu Arg He Ala Val Asp 
225 230 235 240 



Val Asn His Val Asn Pro Thr He Val Gly Lys Asp Trp Phe Asp Gly 
245 250 255 



Thr Pro Cys Glu Arg Tyr Val Asn Cys Gly Asn Pro Phe Cys Asn Arg 
260 265 270 



Arg He Leu Thr Ser Glu Glu Asn Glu Asp Lys Tyr Leu Arg Gly Cys 
275 280 ^ ' 285 



Ser His Glu Cys Arg Val His Pro Arg Asn Arg Tyr Val Ser Lys Asn 
290 295 300 



-912- 



WO 02/083855 



PCI7US02/11524 



Glu Leu Thr Gin Ala Glu Val lie Glu Arg Leu Ala Ala He Gly Glu 
305 310 315 ' 320 



Ser Leu Asp Gin Ala Ala Thr Val 
325 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This international report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 

1. Q Claim Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



- □ 



Claim Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3- □ 

Claim Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
Box II Observations where unity of invention is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
Please Sec Continuation Sheet 



1. J J As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2- 1 I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
_ payment of any additional fee. 

3. 1 1 As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: Claims 1-24, 59-67, 80-85, 90, 99- 
102 and 105 in part 



Remark on Protest I I The additional search fees were accompanied by the applicant's protest. 




No protest accompanied the payment of additional search fees. 



4. m 



Form PCT/ISA/210 (continuation of first shect(l)) (July 1998) 
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BOX H. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 



1. This application contains the following inventions or groups of inventions, which are not so linked as to form a 

single general inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional 
examination fees must be paid. 

Group I, Claims 1-24, 59-67, 80-85, 90, 99-102 and 105 in part drawn to isolated polynucleotide, recombinant expression 
vector, host cell, an immunogenic composition DNA chip, a kit and a method of producing protein. 
Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Group II, Claims 25-58, 72-79, 86-89, 91 in part are drawn to an isolated polypeptide, immunogenic composition, 

pharmaceutical composition and a polypeptide chip. 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Group III Claims 68-71, and 103-104 in part drawn to an antibody and a kit 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Group IV Claims 92-94 in part drawn to a method for of immunizing against 

S. pneumoniae. 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Groups V Claim 95 in part drawn to a method for detecting and identification of 

S. pneumoniae using hybridization. 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Group VI Claim 96 in part drawn to a method for detecting and identification of 

S. pneumoniae using PCR 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 

Group VII Claim 97-98 in part drawn to a method for detecting and identification of 

S. pneumoniae by immuno assay i.e., detection of immune complex. 

Further restriction to one SEQ.ID.NO required (see paragraph # 4). 



The inventions listed as Groups 1-7 (In Part) do not relate to a single general Inventive concept under PCT Rule 13.1 
because, under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: 

2. The technical feature of linking Groups I-VII appears to be that they all relate to polynucleotide, polypeptide and 
antibody. 

The technical feature of linking groups appears to be that they are all related to peptides, nudeic acids and antibodies and 
methods of using peptides, nudeic adds and antibodies. 

However, Kunsch et al US-PAT-NO: 6420135 disdose an isolated polynudeotide sequence comprising a fragment sequence 
SEQ.ID.NO: 3 or 46 or 38 (see claims) and thus read on group I. Therefore, the technical feature of linking groups I-VII 
does not constitute a special technical feature as defined by PCT Rule 13.2, as it does not define a contribution over the 
prior art and hence unity of invention is lacking. 

The special technical feature of Group I is considered to be polynucleotide, which is made up of nucleic adds. 

The spedal technical feature of Group II considered to be polypeptide that shares no common structure, property and 
function with Group I since peptides contain amino acids and do not share the same or a corresponding technical feature 
with Group I nucleic acids 

The spedal technical feature of Group III considered to be antibody that shares no common structure, property and 
function from Inventions 1-375 and 376-350 since it has an inherent affinity, avidity, and specifidty that DNA or a simple 
protein is not capable of expressing and do not require each other for their practice. 
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The technical feature linking groups IV-VII is considered to be methods utilizing products that share no common structure, 
property and function so as to form a single general inventive concept under Rule 13.1. Hence, unity is lacking among 
groups. 

3. Pursuant to 37 C.F.R.$ 1.475 (d), the ISA/US considers that where multiple products, processes and methods 
are claimed, the main invention shall consists of the first invention of the category first mentioned in the claims and the first 
recited invention of each of the other categories related thereto. Accordingly the main invention For Example: (Group 1) 
comprises Claims 1-24, 59-67, 80-85, 90, 99-102 and 105 in part drawn to an isolated polynucleotide, SEQ.ID.NO: 1, 
recombinant expression vector, host ceil, an immunogenic composition, DNA chip, a kit and a method for producing the 
protein which is the first product and first method. 

Further pursuant to 37 CF.R.$ 1.475 (d), the ISA/US considers that any feature which the subsequently recited 
products and methods share with the main invention does not constitute a spedai technical feature within the meaning of 
PCT Rule 13.2 and that each of such products and methods accordingly defines a separate invention. Therefore, the groups 
of inventions below do not constitute a special technical feature within the meaning of PCT Rule 13.2 and that each of such 
products and methods accordingly defines a separate invention. 

4. For each group of inventions I-VII above, restriction to one of the following SEQ.ID.NO is also required under PCT 
Rule 13.1 because, under PCT Rule 13.2. Therefore, election is required of one of inventions I-VII and one of SEQ.ID.NO: 
1-21S and 431-591. 

Inventions SEQ.ID.NO: 1-215 and 431-591 are not so linked as to under PCT Rule 13.1 because, under PCT Rule 13.2, they 
lack the same or corresponding special technical features for the following reasons: 

The claimed polypeptides and polynucleotides (i.e., SEQ.ID.NO 1-215-431-591) share no common special technical feature 
because the polynucleotides and peptides have no common structure (i.e., no common sequence) as evidenced by their 
sequences SEQ.ID.NO 1-215-431-591. These sequences that share no common structure as polynucleotides and 
polypeptides and are not linked by the same the same or a corresponding special technical feature so as to form a single 
general inventive concept. Therefore, where structural identity is required, such as for hybridization or expression of 
protein or binding of antibody, each sequence appears perform a different function in that peptides elicit an antibody 
response and nucleic acids encode peptides that specifically bind to an antibody. Thus they share no common structure and 
function so as to form a single general inventive concept under Rule 13.1. Hence, unity Is lacking among groups 
SEQ.ID.NOS. 

Applicant is required under PCT Rule 13.1 because, under PCT Rule 13.2 to elect a single disclosed SEQ.ID.NO from any 
group elected. 
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